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Preface 


THt:  rmsr  i; in  HON  of  this  book  was  part  of  the  100 1  Inventions  project,  com- 
prising  a  muring  exhibition,  book,  teachers*  pack,  educational  posters  and  website 
www.  1 00 1  inventions  .com. 
The  resounding  success  of  this  project  saw  the  book  selling  oul  within  three  months.  Tins  revised 
second  edition  provides  an  opportunity  to  improve  the  content  by  iniroducing  new  material*  inn- 
ages  and  clarifying  ambiguities,  hor  (he  benefit  of  the  academic  reader  there  is  a  fuller  reference 
list  of  authoritative  manuscripts  and  their  locations.  An  expanded  glossary  of  Arabic  and  other 
relevant  terms  have  also  been  added  and  the  index  extended 

There  Ls  a  worldwide  demand  for  the  WO!  Inventions  project,  and  we  are  now  translating  the  book 
into  other  languages  and  developing  the  exhibition  lo  tour  the  world, 

The  popular  and  specialist  media,  the  public,  the  education  community and  academe  have  praised 
the  project  and  from  various  surveys  conducted  on  the  impact  of  the  KH) I  Inventions  project,  it 
seems  that  it  has  impinge*!  positively  upon  the  public  mind.  Thousands  have  re -evaluated  their 
perception  of  the  so-called  'Dark  Ages1  and  the  role  of  Muslim  civilisation  in  laying  the  founda- 
tions of  modern  science  and  technology.  The  question  very  frequently  asked  is  why  it  is  that  none 
of  this  material  is  found  in  the  UK  Nat  tonsil  Curriculum? 

The  J 00 J  Inventions  project  has  proved  its  effectiveness  to  stimulate  young  peoples  interest  in  sri 
ence  and  technology,  to  instil  confidence,  and  to  provide  positive  Muslim  role  models  for  evolving 
Muslim  identities,  especially  in  the  West. 

Great  Muslim  men  and  women  of  the  past  -  mathematicians*  astronomers,  chemists,  physicians, 
architects,  engineers,  economists,  sociologists,  artists,  artisans,  and  educators  -  expressed  (heir 
religiosity  through  beneficial  contributions  to  society  and  humanity.  I  hey  did  so  with  open- 
mindednessand,  in  many  instances,  positively  and  constructively  worked  alongside  non- Muslims. 
Thi$  track  record  of  cooperation  over  the  centuries,  although  deeply  rooted  within  early  Muslim 
society,  seems  to  have  been  forgotten.  The  1001  Inventions  project,  indirectly,  is  tapping  into  that 
tradition  by  seeking  to  develop  a  better  understanding  between  peoples  and  cultures. 

Some  terminology  used  here  can  have  a  wide  meaning,  used  in  specilk  contexts,  and  should  not 
be  taken  literally.  h>r  example,  in  this  book  the  word  invention  can  also  mean  innovation,  embrac- 
ing new  discoveries,  concepts,  methods,  devices  and  machines  which  were  hitherto  unknown.  It 
also  includes  items  such  as  chess,  the  water  wheel  and  paper,  which  were  known  before  Islam  but 
brought  to  Europe  by  Muslims. 

It  is  encouraging  to  see  Muslim  heritage  at  the  forefront  of  media  coverage,  documentaries,  arti- 
cles, festivals,  books  and  academic  projects,  In  this  context,  1  would  like  to  lake  this  opportunity 
to  express  my  deep  gratitude  to  the  endless  number  of  supporters  of  this  project,  in  particular  to 
those  who  have  joined  the  global  community  of  Muslim  \  leritage  since  the  launch  of  the  hrst  edi- 
tion, tor  new  readers,  I  wish  them  an  enjoyable  and  stimulating  journey  of  discovery. 

PKOFESSOft  SAL-IM  T  5  AI -HASSAN! 

Chief  Editor  &  Chairman  ojf'STC 


Foreword 


Iwelcom  t  tins  i-'asci  n  A'l'tNd  E^ooK  as  a  significant  contribu  I .ion  to  a  wider  understanding 
of  science  and  technology  within  Muslim  civilisation,  and  of  our  debt  in  modern  societies 
to  this  particular  tradition.  Within  any  particular  culture,  such  as.  the  Western  and  Anglo- 
centric  tradition,  il  i.s  all  ton  easy  to  forget  or  downplay  the  complex  history  of  the  development 
of  scientific  ideas  and  technological  inventions,  Science  and  technology,  in  some  shape  or  form, 
exists  and  develops  within  all  types  of  societies  and  in  the  context  of  all  shades  of  religions  belief. 
Ultimately*  it  matters  not  exactly  by  whom,  or  exactly  when,  a  particular  discovery  or  invention 
was  made. 

"J his  book  however*  is  a  welcome  reminder  that  Muslims  have  made  many  important  and  far 
reaching  contributions  to  the  development  of  our  shared  scientific  knowledge  and  our  technologies. 
I  hope  it  will  he  an  inspiration  to  people  of  both  Muslim  and  other  faiths,  and  indeed  to  those 
with  no  religious  belief,  demonstrating  the  ways  in  which  science  helps  reveal  the  wonders  of  the 
natural  world,  and  through  which  technology  makes  such  a  contribution  to  the  ways  in  which  we 
can  work  together  with  each  other 

SIR  RCVLANP  JACKSON 

Chief  Executive,  'I  he  British  Association  for  the  Advamemtnl  of  Science 
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Introduction 


Tin  nivtLOPMFNT  of  this  book  tells  an  interesting  slor).  In  1975,  Lord  ft  V  Bowden, 
the  Principal  at  the  time  of  the  University  of  Manchester  Institute  ol  "St  ieuceand  Technology 
(UMIST),  became  fascinated  by  the  manner  in  which  the  Muslims  managed  a  domain  thai 
stretched  from  China  across  to,  and  including,  Spain  for  so  many  centuries.  Of  particular  interest 
was  how  they  introduced  the  concept  of  Indexation1  in  combating  inflation,  which  was  rampant  in 
the  Roman  Fin  pi  re  1  le  announced  in  the  House  of  lords  that  in  order  to  guide  the  UK's  economy, 
then  riddled  with  inflation,  we  should  learn  from  the  Muslims'  experience  and  consider  the 
economic  principles  laid  down  some  one  thousand,  lour  hundred  years  ago  in  I  he  Quran. 

Me  set  up  an  Instilule  for  the  History  of  Muslim  Science,  Technology  and  Commerce,  recruiting 
myself  and  a  few  professors  from  UMiST  and  the  Victoria  University  oi  Manchester,  and  we  were 
augmented  by  dig ni larks.  Although  this  initiative  did  not  thrive  for  long,  it  gave  me  the  opportunity 
to  encounter  historians  and  scholars  outside  my  engineering  discipline  and,  more  significantly, 
it  revealed  to  me  the  frightening  level  of  their  ignorance  ol  the  traditions  and  beliefs  of  other 
cultures.  Lord  Bowden  subsequently  passed  away  in  J  9ft^,  and  with  him  went  that  Institute. 

It  was  not  until  IW3  when  Professor  Donald  Card  well  Head  of  the  Department  of  History  ol 
Science  and  Technology,  and  I  he  Founder  of  the  Museum  of  Science  and  Technology  in  Manchester, 
presented  me  with  a  challenge.  Much  in  the  spirit  of  I  ord  Bowden  he  said:  Salim,  [my  first  name] 
you  should  by  now  know  there  are  a  thousand  years  missing  from  the  hislory  of  engineering,  a 
period  we  call  the  Dark  Ages.  Most  of  the  missing  knowledge  is  contained  in  Arabic  manuscripts 
tilling  the  cellars  of  many  famous  libraries.  You  are  a  distinguished  Professor  of  Engineering  at 
a  prestigious  university  and  you  know  the  Arabic  language.  Therefore,  you  are  besl  suited  to  do 
something  about  filling  this  gap' 

r|ha(  wake  up  call  propelled  me  to  follow  a  line  of  inquiry  that  eventually  changed  my  lite.  Thai 
was  when  the  story  of  this  book  began. 

Before  taking  this  challenge,  however,  I  looked  up  various  books  and  journal  papers  and  consulted 
numerous  friends.  Book  after  book,  journal  a  her  journal  all  pointed  to  this  incredible  gap,  lake, 
("or  instance,  this  typical  popular  book  at  the  time:  7 fie  People  Who  Math'  Technology  from  Earliest 
limes  to  Frtti  tit  Day  by  Anthony  Feldman  and  iJe«er  1  ord  r  published  by  Aldus  Books  Ltd  in  London 
1979.  The  authors  explain  that  the  book  give*,  in  chronological  order,  humanity's  scientific  and 
technological  progress  from  invention  of  movable  type  lo  the  discover)  uf  penicillin,  Hie  names 
of  the  great  inventors,  Its  whom  the}1  devote  short  chapters,  follow  in  chronological  order  like  this: 
fcmpedocles  (c.490-430  BCE),  Democritus  (460-370  BCK),  Hippocrates  (460-377  RCE),  Aristotle 
(3H3-322  BCE),  Archimedes  (287-212  RCE).  Johannes  Gutenberg  f  I40M-146S  CE)  followed  by 
others  like  Da  Vinci,  etc. 

Ihe  remarkable  jump  of  one  thousand  six  hundred  years  from  the  lime  of  Archimedes  to  Johannes 
Gutenberg  was  anwing  but  troubling.  Hurt  her  reading  of  othei  books  revealed  that  the  whole 
period.  450-1492  CE,  is  in  tact  passed  over  as  Ihe  Dark  Ages'  It  is  altogether  ignored  as  Jar  bis 
science  aod  civilization  are  concerned,  termed  variously  as  a  middle  age',  an  intermediary  period,  a 
uniform  bloc,  'vulgar  centuries'  and,  most  disconcerting  of  all,  'obscure  time.1  Some  hooks  include 


a  bit  more  on  the  Romans,  bul  still  leap  over  one  thousand  years.  More  disquieting  were  the  gaps 
in  school  textbooks  and  other  sources  of  learning,  which  form  the  views  and  perceptions  of  pupils 
on  other  cultures  aside  Imm  their  own. 

Later  thiit  same  year,  on  the  27  October  1993T  I  attended  an  inspiring  lecture  by  MRU  Prince 
Charles  at  the  Sheldonian  Iheatre,  Oxford,  entitled  Islam  and  the  West.  Addressing  a  galaxy  of 
eminent  scholars  in  one  of  the  strongholds  of  Orientalism,  his  speech  was  received  like  fire  in  dry 
woods.  I  he  eye  opening  extract  below  reinforced  my  findings: 

Ij  there  is  much  misunderstanding  in  the  West  about  the  nature  of  Islam,  there  is  also 
much  wnorance  about  tfiedeht  our  own  culture  and  civilization  owe  to  the  Islamic  world. 
tt  is  a  failure,  which  stems,  I  think  from  the  straight -jacket  of  history,  which  we  haw 
inherited,  Vte  medieval  Islamic  world,  from  central  Asia  to  the  shores  qftlw  Atlantic 
was  it  world  where  scholars  and  men  of  learning  flourished.  But  because  we  have  tended 
to  see  islam  as  the  enemy  of  the  West,  as  an  alien  culture,  society*  and  system  of  belief 
we  hme  tended  to  ignore  or  erase  its  great  relevance  to  our  own  history 

All  students  are  trained  to  think  critically;  yel  when  faced  with  the  darkness  of  ten  centuries  in 
f  Liiope,  [he j  are  told  things  appeared*  as  if  by  miracle,  all  at  once  during  the  Renaissance,  this 
defies  logic.  Things  such  as  discoveries,  inventions  and  further  developments  that  alter  the  course 
of  humanity,  as  any  scientist  knows,  do  not  appear  by  chant e!  Continuity  is  fundamental  especially 
in  the  hirih  and  rise  of  the  sciences;  it  is  almost  so  in  every  other  field  of  study. 

A  couple  of  years  later  and  just  before  passing  away.  Professor  Card  well  arranged  for  me  to  give  a 
presentation  at  the  esleemed  Literary  and  Philosophical  Society,  entitled  the  Muslim  Contribution 
to  Science  ami  Technology.  The  amount  of  amazement  and  surprise  expressed  by  the  audience, 
on  the  litlk:  I  had  to  say;  reinforced  the  statement  of  Prince  Charles.  From  then  on,  whenever  I 
lectured  on  the  topic  [  fell  like  a  one-eyed  man  amongst  the  blind.  Of  special  excitement  was  the 
fascination  of  young  people  in  the  subject  of  knowing  where  our  present  civilization  came  I  mm. 

The  ambition  to  write  a  hook  on  the  subject  was  pushed  aside  by  the  reality  of  being  a  Professor 
of  Mechanical  Engineering,  in  a  university  world  invaded  by  market  forces  wilh  all  the  pressures 
of  lecturing!  researching,  publishing,  fund  raising,  administration,  and  running  two  consulting 
companies,  ihe  practical  solution  was  to  hire  historians  find  initiate  undergraduate  projects  on 
the  virtual  reconstruct  ion  of  ancient  machines.  This*  together  with  the  support  of  like-minded 
academics  and  professionals,  saw  the  emergence  of  the  foundation  for  Science,  Technology 
and  Civilisation.  The  would  be  hook  instead  began  to  take  shape  in  the  form  of  a  website,  www, 
Muslim Heritage.*,  nm,  which  attracted  excellent  peer  reviewed  papers  from  renowned  writers  and 
researchers. 

Very  quickly,  the  website  became  the  first  destination  and  source  of  information  tor  many 
institutions  of  learning,  schools,  media  groups  and  young  people  from  all  over  the  Knglish  speaking 
world,  ft  now  attracts  more  than  50,000  daily  page  views. 

The  subject  of  Muslim  contributions  to  science  and  civilization  attracted  much  popular  interest 
i i n mediately  after  the  (now  known  as)  9/ 1 1  attack  ( 1 1  September  2001 )  on  the  World  Trade  Center 
twin  towers.  What  was  amazing  was  a  daring  speech  given,  two  weeks  later,  by  one  ol  the  mosl 
famous  businesswomen  and  historians  at  the  time,  Ms  Carleton  Fiorina,  Chief  Executive  Officer 
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of  Hewlett-Packard  Corporation.  At  a  meeting  of  all  the  corporations  worldwide  managers,  on  26 
Introduction  September  21X11,  Ms  Fiorina  announced: 

Ihere  was  once  a  civilization  that  was  the  greatest  in  the  world.  It  was  able  to  create  a 
continental  Super-State  that  stretched  from  ocean  to  ocean  and  from  northern  dimes  to 
tropics  and  deserts.  Within  its  dctttitikm  lived  hundreds  of  millions  of  people,  of  different 
creeds  and  ethnic  origins. 

One  of  its  languages  became  the  universal  language  of  much  of  the  world,  the  bridge 
between  the  peoples  of  a  hundred  lands  Its  armies  were  made  up  of  people  of  many 
nationalities,  and  its  military  protection  allowed  a  degree  of  peace  and  prosperity  that 
had  never  been  known,  -the  reach  of  this  civilization's  commerce  extended  from  Latin 
America  to  China,  and  everywhere  in  between. 

And  this  civilization  was  driven  more  than  anything,  by  invention.  Us  architects  designed 
buildings  that  defied  gravity.  Its  mathematicians  created  the  algebra  and  algorithms 
that  would  enable  She  building  of  computers,  and  the  creation  of  encryption.  If,  doctors 
exammed  the  human  body,  and  found  new  cures  for  disease  Its  astronomers  looked 
into  the  heavens,  named  the  stars,  and  paved  the  way  for  space  trawl  and  exploration. 
Its  writers  created  thousands  of  stories.  Stories  of  courage,  romance  and  magic.  Its  poets 
wrote  of  love,  when  others  before  them  wre  loo  steeped  in  fear  to  think  of  such  things. 
When  Other  nations  were  afraid  of  ideas,  this  civilization  thrived  on  them,  and  kept 
them  alive. 

When  censors  threatened  to  wipe  out  knowledge  from  past  civilizations.  thisciviliz*dion 
kepi  the  knowledge  alive,  and  passed  it  on  to  others. 

While  modern  Western  civilization  shares  many  of  these  traits,  the  civilization  fm 
talking  about  was  the  Islamic  world  from  the  year  800  to  1600,  which  included  the 
Ottoman  Empire  and  the  courts  of  Baghdad,  Damascus  and  Cairo,  and  enlightened 
rulers  like  Sidayman  the  Magnificent. 

Although  we  are  often  unaware  of  our  indebtedness  to  this  other  civilization,  its  gifts  are 
y0y  much  a  part  of  our  heritage.  The  technology  industry  would  not  exist  without  the 
contributions  of  Arab  mathematicians. 
When  I  gave  a  presentation  in  the  city  of  Watford,  a  few  years  ago.  the  chief  guest  Udy  Mayors 
expressed  dismay  at  why  the  Muslims  do  not  use  this  language,  referring  to  our  common  heritage 
in  science  and  technology  tot  dialogue,  instead  ofthe  language  of  religious  and  political  differences, 
and  why  is  it  that  we  do  not  find  this  in  the  National  Educational  Curriculum? 
A  number  of  colleagues,  well  established  in  the  subject,  began  a  lecturing  campaign  in  Britain, 
Furopc  and  abroad.  A  large  number  of  people  from  all  walks  ol  life  derived  pleasure  and  inspiration 
from  this  knowledge.  Presentations  to  the  younger  generation,  especially  the-  ones  I  gave  to  the 
Youth  NCX>s  at  the  F.uropean  Parliament  in  Brussels,  sparked  enormous  interest  in  science  and 
technology,  and  especially  in  the  lives  of  Muslim  pioneers  in  chemistry,  physics,  medicine,  biology, 
algebra,  engineering,  architecture,  art.  agriculture  and  in  numerous  manufacturing  industries  who 
have  impacted  so  positively  on  our  modern  civilization. 


Young  Muslims  however*  tind  in  such  knowledge  a  new  idfntityh  allowing  them  to  be  European 
whiki  at  the  same  time  Muslims.  They  find  exciting  role  models,  male  and  female,  for  innovation 
and  invention,  and  begin  So  recognize  that  these  pioneers,  unlike  many  today,  had  expressed  their 
religious  commitment  and  faith  through  deeds  useful  to  society,  be  it  Muslim  or  non -Muslim, 
and  that  ineptness,  looking  inwards  and  reliance  on  governments  to  develop  society  was  not  their 
tradition. 

Good  TV  series  began  to  emerge,  like  the  most  fascinating  one  presented  by  Adam  liarl-Pavis 
(BBC2).  1  lis  What  rife  Anmnts  Did  Jot  Us,  devoled  a  whole  episode  lo  What  the  Islamic  Wvrhl  Did 
for  Us,  showing  reconstructed  machines,  devices  and  products.  Other  shows  followed,  revealing 
the  scientific  impact  of  Muslim  Spain  on  the  rest  of  Europe,  Ihis  is  an  encouraging  movement, 
hut  negative  public  perceptions  of  Muslim  civilization  and  tradition  are  likely  to  remain  as  long  as 
there  is  no  available  popular  digest  or  school  text  on  the  subject  to  till  I  his  void. 

At  a  time  when  greater  cultural  understanding  is  paramount,  it  became  im iterative  to  take  the 
resounding  success  of  the  website  lo  a  new  dimension.  "Ihis  evolved  into  an  interactive,  educa- 
tional non -pud  tic  a  I  and  nun  religious  touring  exhibition  on  the  theme  of  Muslim  contributions 
to  civilization.  Intitled  IO01  Imvntitms:  Discover  the  Muslim  Heritage  in  our  World,  this  enjoys  the 
benefit  of  being  accompanied  by  this  book,  a  teacher's  pack  posters  and  a  brand  new  dedicated 
website.  Ihis  book  is  thus  one  of  the  much  laboured -over  fruils  of  the  tOQt  tmentivn*  project.  Its 
painstaking  completion  is  an  achievement  of  no  single  individual  but  of  all  those  men  lie  sued  on 
the  contributors,  acknowledgements  and  sponsors  pages. 

This  book  identifies,  in  .u\  enjoyable,  easy  lo  read  format,  aspects  of  our  modern  lives  that  are 
linked  with  inventions  by  Muslims  or  were  inspired  by  Islam,  Ihe  book  is  divided  into  seven 
chapters  which  mirror  the  seven  zones  of  the  KHU  Inventions  exhibition:  home,  school  hospital 
market,  town,  world  and  universe.  Each  zone  represents  a  sphere  of  our  lives  that  has  benefiled 
from  Muslim  inventions. 

Amonysl  the  main  objectives  we  hope  to  fulfil  are  to: 

*  Raise  awareness  of  the  thousand  years  <7^-!7Eh  century)  of  Muslim  heritage, 

*  Generate  understanding  and  appreciation  of  Muslim  contributions  towards  the  development  ot 
contemporary  science  and  technology  wot  Id  wide, 

*  Inspire  young  people  from  both  Muslim  and  non-Muslim  backgrounds  to  find  career  role 
models  in  science  and  engineering. 

*  Promote  Ihe  concept  of  scientific  and  technological  innovation  as  a  positive  wd  constructive 
channel  of  personal  expression  of  beliefs,  as  an  alternative  to  religious  isolationism  and 
extremism, 

*  Bridge  themes  in  ihe  history  of  science,  industry  and  arts  with  contemporary  developments. 

We  very  much  hope  that  with  the  assistance  of  the  readers  we  can  achieve  some,  if  not  all  of  these 
noble  ubjee  lives. 

PROFESSOR  SALIM  T  S  AI     HAKSANt 

Chief  Editor  &  Chairman  ofFSlV 
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Johan  11  von  Goethe 


Your  home  is  your  private  domain,  where  you  can  be  who  you  want  to  be,  where 
the  big  world  stops  at  the  front  door.  Your  home  represents  who  you  arer  it 
speaks  your  language.  In  the  kitchen,  maybe  a  favourite  coffee  pot  sits  by  the 
kettle,  under  a  clock  that s  beside  a  holiday  photo  taken  from  last  years  break 
Fragrant  smells  of  tine  soap  and  perfume  waft  out  of  the  bathroom  while  music 
floats  up  the  stairs  with  its  luxurious  pi  ted  carpet, 

Read  on  and  you  II  be  intrigued  to  discover  that  the  items  mentioned  originated 
or  were  developed  over  a  millennium  ago  by  industrious  Muslims  who  sought  to 
provide  greater  comforts  in  their  world. 

The  humble  roots  of  your  trusted  camera  were  in  a  dark  room  in  ICT-century 
Egypt,  and  if  you  Ye  late,  hurriedly  looking  at  your  watch,  think  about  the 
seven -met  re -high  clocks  designed  in  13-h-century  Turkey  with  state-oMhe-art 
engineering  technology,  A  man  with  the  nickname  of  Blackbird1  came  from  8 r 
-century  Baghdad  to  Muslim  Spain  bringing  the  etiquette  of  three  course  meals 
and  seasonal  clothes,  while  chemists  developed  perfumes,  and  chess  went  from 
being  a  war  game  to  household  entertainment. 
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'Coffee  makes 
us  severe,  and 
grave,  and 
philosophical/ 


Jonathan  Swift 


Left  to  ripbi:  A  goat  herd 
in  Elhiopia  where  ctntfee 
was  fimi  discovered: 
Lh*yiii  Coffee  House. 


On  the  Coffee  Trail 


-g      y**"  billion  cups  oi;  COFFEE  are  dru nk  worldwide  everyday,  That's 

#"%  enough  to  fill  nearly  three  hundred  Olympic-sized  swimming  pools 
I   »V^/  everyday,  and  if  you  don't  have  a  jar  of  coffee  in  your  kitchen,  you  re 
probably  in  a  minority  Coffee  is  a  global  industry  and  is  the  second  largest 
commodity-based  product;  only  oil  beats  it. 


More  than  twelve  hundred  years  ago 
hardworking  people  fought  to  stay  awake 
without  this  stimulant,  until  a  herd  or  curious 
goats  and  their  watchful  master,  an  Arab 
named  Khalid,  discovered  (his  simple,  lift* 
changing  substance.  As  his  goats  grazed  on 
I  he  Hthiopian  slopes,  he  noticed  they  became 
lively  and  excited  after  eating  a  particular 
berry.  Instead  of  just  ealiny  I  he  berries  they 
were  taken  and  boiled  to  create  til-quhwft. 

Sufis  in  Yemen  drank  al-qphwa  for  the  same 
reasons  we  do  today,  to  stay  awake+  They 
could  now  concentrate  during  late  nighi  Thikr 
(prayers  in  the  remembrance  of  Allah).  It 
spread  to  the  rest  of  the  Muslim  world  through 
travellers,  pilgrims  and  traders,  reaching  Mec- 
ca and  Turkey  in  the  late  15"  century  and  Cai- 
ro in  l he  16  th  century  as  a  popular  beverage. 


Vie  first  coffee  h  use  in  Europe 
appeared  in  \  jaiic  in  1645,  after 

^offee  cd)ntr  to  Europe  through 
trade  with  North  Africa  and 

Egypt.  The  Lloytls  Coffee  House 

in  London  (below),  established 
in  the  late  1 7*h  century,  was  a 

meeting  place  for  merchants  and 
ship-owners.  Coffee  houses  became 

forerunners  of  today's  pubs,  Vicy 

were  the  places  where  the  public 
discussed  political  affairs  and  also 
gave  rise  to  the  liberal  movement. 


It  was  a  lurk  named  Fasqua  Ro&ee,  a  merchant 
in  1650  0-T  who  first  brought  coffee  into  the 
UK,  selling  it  in  a  coffee  house  in  George- 
yard »  t  Lombard  Street,  London.  Light  years 
later  another  cafe  called  'Sultaness  Head'  was 
opened  in  CurnhilL  Lloyds  of  London,  today 
a  famous  insurance  company,  was  originally 
a  coffee  shop  called  lhdward  Lloyds  Coffee 
House.  Hy  17(H),  there  were  about  five  hundred 
coffee  houses  in  London,  and  nearly  three 
thousand  in  the  whole  of  England.  'I hey  were 
known  as  penny  universities  because  you 
could  listen  and  talk  with  the  great  minds  of 
the  day  for  the  price  oi  a  coffee,  a  penny,  which 
was  (hen  l/M0Lh  of  a  pound. 

The  consumption  of  col  ice  in  Europe  was 
largely  based  on  the  traditional  Muslim 
preparation  oi  the  drink.  This  entailed  boiling 
the  mixture  of  coffee  powder,  sugar  and  water 
together,  which  left  a  coffee  residue  in  the  cup 


because  it  was  not  filtered.  However,  in  lb#3 
a  new.  way  of  preparing  and  drinking  cofiee 
was  discovered,  and  it  became  a  coffee  house 
favourite, 

Cappuccino  coffee  was  inspired  by  a  certain 
Marco  d'Aviano,  a  priesl  from  the  Capuchin 
monastic  order*  who  was  fighting  again  si  the 
Turks  besieging  Vienna  in  1683.  Following 
the  retreat  of  the  Turks*  the  Viennese  made 
coffee  from  abandoned  sacks  of  Turkish  coffee* 
Finding  it  too  strong  for  their  taste,  they  mixed 
it  with  cream  and  honey.  This  made  the  colour 
of  coffee  turn  brown*  resembling  the  colour 
of  the  Capuchins  robes.  The  Viennese  then 
named  it  cappuccino  in  honour  of  the  Marco 
D'Avianos  order  and  since  then  cappuccino 
has  been  drunk  lor  it-^  enjoyable,  smooth  taste. 


Itf^century  rtiartusolpt  showing  a 
coffee  h<  jusc  wii  h  itill[]  dri  nki  ng  ct>ffee, 


'Coffee  is  the 
common  man's 
gold,  and  like 
gold  it  brings 
to  every  person 
the  feeling 
of  luxury  and 
nobility.' 

Sheikh  'Abd-aJ- 

Kadir  who  wrote 

the  earliest  known 

history  of  coffee 

manuscript  in  1588 
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Clocks 


Whathvkr  wh  do,  wish,  hope,  dream  or  fear,  time  will  always  go 
on,  with  or  with  out  us.  Whether  it  is  an  examination  we  dread 
taking,  an  important  interview  or  a  birthday,  there  will  he  a  time 
when  it  begins  and  ends. 


From  left  to  fight:  I  he 
miluliMiL  of  recording  lime 
from  sundials,  depysdra^ 
water  dotkSi  weight  driven 
grandfather  clocks  to  today's 
digital  docks. 


From  the  first  sundial  people  have  w;inled  lo 
record  time.  Now  we  can  have  silent,  digital 
HiiTepicces  as  well  as  the  tick-tock  of  modern 
clocks.  Their  ancestors  were  the  drip-drop 
of  the  clepsydra  and  of  water  docks.  The 
clepsydra,  a  simple  vase  marked  with  divisions 
that  measured  water  (lowing  oui  ot  a  small 
spout  near  the  base,  was  used  in  Egypt  before 
lMMlBCE* 

Another  ancient  water  timing  device  is  from 
India,  and  is  called  ghntika-ytmtra.  It  consists 
of  a  small,  hemispherical  bowl  (made  of 
copper  or  a  coconut)  with  a  small  hole  in 
ils  base,  Roy  ltd  in  a  larger  pot  of  water,  the 
bowl  would  gradually  fill  and  sink.  When  it 
reached  the  bottom,  an  audible  thud  alerted 


the-  lime  keeper  who  would  raise  it  up  to  start 
the  process  again.  ITiis  became  very  popular 

in  Buddhist  and  Hindu  temples,  and  later  was 
very  widely  used  in  Indian  Muslim  mosques. 

Ou  r  sto  ry  be gi  ns  wit  h  1 31 ''  -  ceiltu  ry  wa  le r 
clocks  and  an  ingenious  man  called  al-jazari 
front  I  Myarbakir  in  South  Hast  Turkey.  He 
v  as  a  pious  Muslim  and  a  highly  skilled 
engineer  who  gave  birth  to  the  concept  of 
automatic  machines.  I  ie  was  inspired  by  the 
history  of  machines  and  the  technology  ol  his 
predecessors,  particularly  the  Ancient  Greek 
and  Indian  scientific  inventions. 

By  1206,  aJ-Jazari  had  made  numerous  clocks 
of  all  shapes  and  sfrts  while  he  was  working 


Controlled  Sinking 
of  Perforated  Bowl 


An  Indian  ghati  -  as  the  bowl  fifl; 
with  water  it  sinks  to  the  bottom  - 
the  tank  after  a  pre-set  time  inten 
depending  on  the  weight  and  size 
the  bowl  and  $ize  of  the  hole.  As 
hits  the  bottom,  it  makes  a  thud  ai 
alerts  the  timekeeper  who  lifts  it  l 
start  the  process  again, 


Like  others  in  his  day,  at-Jamri 

hccdctl  the  Arab  proverb:  *Time  is 

like  a  swonlr  unless  you  cut  with  ity 

it  will  cut  you ,r 

for  the  Urluq  kings  of  Diyarhakir.  "Hie  then 
king,  Nusir  al-Din,  son  of  the  great  SaLtdin, 
said  lo  him,  'You  have  ni;idtr  peerless  tie  vices, 
and  through  strength  have  brought  them  forth 
as  works;  so  do  not  lose  what  you  have  wearied 
yourself  with  jnd  have  plainly  constructed. 
I  wish  you  lo  compos^  lor  me  $  hook  which 
assembles  what  you  have  created  separately, 
and  brings  togelhei  lJ  section  of  individual 
items  and  pictures/ 

The  outcome  of  this  royal  urging  was  an 
ou  I  st  hJ  md  i  ng  book  on  engi  neeri  ng  ca  I  led  I  he 
Book  of  Knowledge  of  fugtnious  Mechtmiail 
Ikrkcs,  1  his  book  became  an  invaluable 
resource  for  people  of  different  engineering 
backgrounds  as  i l  described  fifty  mechanical 
devices  in  six  categories,  including  water 
clocks. 


J  List  as  we  need  time  today  to  structure  our 
lives,  so  did  Muslims  over  seven  hundred 
years  ago,  and  al-Jazari  ivas  keeping  to  a  long 
Muslim  tradition  of  clock-  making.  1  hey  knew 
that  time  couEd  not  be  stopped,  that  we  are 
always  losing  it,  and  that  it  was  important  to 
know  the  time  so  it  coutd  be  used  well  through 
doing  good  deeds.  Muslims  also  needed  lo 
know  when  to  pray  at  the  right  times  each  day. 
Mosques  had  lo  know  tht  time  so  they  could 
announce  the  call  to  prayer.  Important  annual 
events,  like  when  to  fasl  in  Ramadan,  tdehr.ue 
'KiW'ot  go  on  pilgrimage  to  JVIecca  also  had  to 
he  anticipated* 

This  inspiration  meant  that  the  peerless 
devices  to  which  Salad  ins  son  referred 
included  the  Hepham  Clock  As  well  as 
telling  the  time,  this  grand  clock  wras  a  symbol 
of  status,  grandeur  and  wealth,  while  also 
incorporating,  the  first  robotics  with  moving, 
time  -telling  figures. 


Ik-lmw  left:  The  remain  in  %  from  wal]  from  a  water  clcK'k 

^1  Eh m  1  nan 1. 1  nittihiun  (ilic  fet  Ri£  Ikn)  built  circa 
\  330  CT  in  Ftv.  Mcitciclo. 


1  (Allah)  swear 
by  the  time, 
surely  man  is 
in  loss,  save 
those  who 
believe  and  do 
good  works 
and  (join 
together)  in 
the  mutual 
teaching  of 
Truth,  and  of 
Patience  and 
Endurance.' 

Quran  (103) 


ROYAUMEIDU  MAROC 


Al-lararis  l3*-«nlury  rnajiu&ripdl 
showing  tbir  Elt-pliant  Clutk, 


The  Elephant  Clock 


About  eight  hundred  years  ago,  aJ-Jazari  built  this  elaborate 
clock  in  order  to  celebrate  the  diversity  of  mankind  and  the 
universal  nature  of  Islam,  At  this  time,  the  Muslim  world  spread 
from  Spain  to  Central  Asia.  5or  to  reflect  this  scope,  aHaran 
used  Greek  (Archimedes)  water  principles  combined  with 
an  Indian  water  timing  device  tghotiX  an  Indian  elephant,  an 
Egyptian  phoenix,  Arabian  f  igures,  a  Persian  carpet  and  Chinese 
dragons.  The  figure  on  the  top  of  the  castte  is  thought  to  be 
Salad  in  included  as  a  sfgn  of  respect  to  the  great  leader.  The 
features  also  symbolized  countries  and  trade,  and  each  animal 
had  a  myth  associated  with  it:  the  elephant  was  a  symbd  of 
royalty,  the  phoenix  of  rebirth  and  lifer  and  the  dragon  of  power 
and  impregnability. 

A%  well  as  celebrating  t he  diversity  of  his  world,  he  also 
wanted  to  develop  machines  with  a  better  design  and  greater 
output  than  his  predecessors.  So  although  the  clock  was  awe- 
inspiring  to  JoOk  atr  its  brilliance  was  really  seen  in  adapting  the 
perforated  water  bowl  (Archimedian/lndian  ghoti),  so  that  it 
oscillated  about  its  rim  rather  than  sinking  vertically.  This  was 
central  to  the  whofcc  timepiece. 

The  bowl  had  a  hole  in  it  and  floated  in  a  water  tank  inside  the 

elephant's  betly.  Gradually,  it  tilled  with  water,  slowly  sank  and 
tilted  simultaneously,  pulling  three  ropes  attached  to  it.  The 

three  ropes  then  set  off  mechanisms  that  controlled  thirty  balls 
that  were  released  individually,  the  action  of  the  dragons,  and 

the  rotating  scribe. 

The  ingenuity  of  al-Jazari  was  in  the  precision  with  which  he 
measured  the  hole  in  the  oscillating  bowl:  it  took  exact Jy  half  an 
hour  for  the  bowl  to  f  ill  sink  and  begin  again. 

When  the  bowl  sank  it  caused  a  flute  noiser  like  a  birds  songr 

and  the  phoeni*  would  spin.  The  released  ball  woufd  make  the 
dial  behind  5a  la  din  turn,  and  5a  lad  in  would  move  from  side  to 
sider  'deciding'  whith  falcon  would  release  which  ball  The  ball 
then  dropped  into  the  dragon's  mouth  and  it  bent  down  placing 
the  ball  into  the  vase  behind  the  Mahout  the  elephant  rider. 
That  made  him  move  his  arms  and  a  cymbal  sounded  as  the 
bail  went  into  the  vase.  The  circles  on  the  dial  behind  the  top 
of  Saladinrs  figure  told  the  time,  as  they  filled  half- by -ha  If  as 
each  half-hour  passed.  This  sophisticated  series  of  actions  and 
reactions  continued  every  ha  If- hour  throughout  the  day. 

The  clock  would  be  'reset'  twice  a  dayr  at  sunrise  and  sunset. 
This  meant  restoring  the  thirty  metal  balls  to  their  original 
position  and  maintaining  the  water  level,  as  the  rate  of  flow 
changed  daily  because  the  hpdn  ol  an  "hour"  varied  in  length 
from  day  to  day  as  periods  of  darkness  and  daylight  altered. 


The  lilcphanl  Clock  a* 
reconstructed  in  the  Ibn 

li.it  till  a  jMliLI.,  Dnh.u. 


The  Workings  of  the  Elephant  Clock 


This  is  the  clock  face  that  lell* 
the  number  ul  ht*jrs  pa^l 

Saiadin  the  Ma^hirEkoit 

Moves  his  arms  to  reveal  a  lake 


A  bail  Tek^srt)  ir-  the  n-^Lillc 
tracts  into  the  back  of  Ihe 
falcon s  head  and  oul  d  lis  beak 


CdlLtitb  the  Lull  from  tht 
talcnn  and  descends 
towards  the  Indian  elephant. 


Phoeni* 

Spir-S  at  Wtty  hall  hour 
accompanied  by  the 
songfjl  the  phDenra. 


lh«s  houses  30  balls 
that  trigger  the 
sequences  of  events. 


Wwt'i  his  arms 
when  the  ball 
talis  Iram  the 
dragon  into  Ihe 
vase.  This  Ias1 
ircvemer.t 
signifies  the 
endoltht 
sequence 
of  events. 


Scribe 

Acting  as  the  m mute 
hand,  the  Scribe 
rotates  dui  i  ng  every 
half  an  hem  belce 
resetting  io  <ts  initial 
posrtior. 


Timing 
M^eliBttcint 

Situated  inside 
the,elep!  "*m 
the  perfandtud 
howl  governs 
the  turning  and 
wOrkingF.  of 
thee  belt. 


A  modern,  over-sized  reconstruct  an  of  the  Elephant  Clock  is  in  the 

ibn  Battuia  Mall  the  woi  ldrs  largest  themed  shopping  mall,  in  Dubai 

ft  is:  j> 

-  7  metres  high  (a? most  Stfmes  the  original  s ; 

■  1  7  metres  wide 

*  45  met 

•  7.5  tonnes 

'*  uses  Greek  {Archimedes)  water  principles  combined  with  an 

Ler  timing  device  CghotOr  an  Indian  elephant  an  Egyptian 
phoenix,  Arabian  figures,  a  Persian  carpet  and  Chinese  dragons,  to 
celebrate  the  diversity  of  the  world. 


Frnm  W.U  to  ri^ht:  A  Muslim 
and  Christian  flaying  Lhirui 
in  a  tent,  I  men  King  Alfonso 
X\  Lihros  del  Ajedrex,  li* 
century;  two  modern  day 
chess  players;  chess  players 
laken  from  a  Persian  trealbt; 
on  chess  in  l  he  second  half 
of  the  tfr*  century. 


Chess 


STi-AM  risks  erom  i  h  h  hot  pools  of  Budapest  tilys  ouldoor 
baths,  hanging  above  gathering  crowds  as  they  crouch  low  over  marble 
chessboards.  In  China,  chessboards  are  laid  out  in  the  parks,  as  they  are 
in  Central  Park,  New  York.  Chess  is  a  game  of  mental  combat  played  on  sixty- 
four  squares  with  thirty- two  pieces  by  most  nationalities.  Despite  its  size  and 
unassuming  appearance,  the  number  of  possible  games  thai  can  be  played  far 
exceeds  the  number  of  atoms  in  the  universe. 


"J  he  stories  figures  and  individual* 
.surrounding  chess  give  it  a  mysterious 
dimension  and  its  definite  origins  remain 
unknown.  It  came  from  either  India  or  Persia, 
In  the  14'1  century,,  Ibn  Khalduii  connects 
chess  to  an  Indian  named  Sassa  ibn  L  )ahir,  an 
eminent  man  of  wisdom, 

Ihcre  was  an  ancient  Indian  game  called 
ChiUunwga,  which  means  'having  four  limbs^ 
probably  referring  to  the  four  branches  ol'the 
Indian  army  of  elephants,  horsemen,  chariots 
and  infantry.  Chaturimga  wasn't  exactly  chess 
but  a  precursor  to  the  chess  of  today. 

A  I4,h  century  IVrsian  manuscript  describes 
how  an  Indian  ambassador  brought  chess1  to 
I  he  Persian  court,  from  where  it  was  taken  to 
Europe1  by  Arabs  going  to  medieval  Spain, 

Before  it  reached  Kuropc,  the  Persians 
modified  the  game  into  liiatrang*  using  it  in 


their  war  games.  Arabs  came  into  contact 
with  chess,  or  Shuinmj  as  it  was  then  called,  in 
Persia  and  it  was  absorbed  into  their  culture. 

At  that  lime,  the  playing  pieces  were  Shnh 
as  king;  Hrzan  was  a  general*  and  became  a 
queen  in  modern  limes;  Fit  was  an  elephant 

that  became  the  bishop;  hims  was  the  horsey 
Rukh  was  a  chariot  thai  is  now  the  castle  or 
rook;  and  HnkUuj  is  the  fool  soldier  or  pawn. 

It  was  very  popular  with  the  public  as  well  as 
the  nobles  and  the  Abbasid  caliphs  particu- 
larly loved  it.  The  great  masters,  though,  were 
al -SuliFal  Ra/i,  al  Aadani  and  Jhn  al  Nadim. 
Russian  grandmaster  Vuri  Averbak  played  an 
astonish ing  mine  in  one  ol  his  championship 
games,  which  he  won.  Many  thought  this  to  be 
an  ingenious  new  idea  but  it  was  actually  de- 
vised well  over  a  thousand  years  ago  by  al  SulL 
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t\arly  L(rh-ccnruf y  chew  \Mn  mmuiur^  fnn]i  Abu  Eakr  aUSuli* 
Miiittflftrali  Kiinb  ti&SUtitmn).  "Ilit'  A  rank  sjy^'Thc  black  is  winning  and 
il  i >  hi i h  mm  m  pi|=L> ',  mi  we're  nor  sore  whether  this  is  u  game  through 
cc«tcs(Xxrttkn«  uj-  an  in.tfructkin  manual  irf  how  to  play. 

Arab  "grandmasters'  wrote  copiously  on  chess,  about  its  laws  and 
strategies,  and  these  spread  all  over  I  tie  Muslim  world,  There  were 
husks  on  chess  history,  openings  endings  and  problems.  Hook 
of  the  Examples  of  Warfare  in  the  dime  oj  Chen,  written  around 
1370,  introduced  tor  the  first  time  the  chess  game  Hind  Abbess 
and  Her  Nuns' 

"(he  whirlwind  Ziryab,  a  great  musMar.  and  nvm-seiUT.  hr-ut:hL 
chess,  as  it  was  now  called,  to  Andalusia  in  the  early  9*h  century. 
The  word  "Checkmate1  is  Persian  in  origin  and  a  corrupt  ion  of 
Shahmtit,  meaning  'the  King  is  ik/eated." 

From  Andalusia,  the  game  spread  among  the  Christian  Spanish 

and  the  Mo/arahs,  and  i  cached  northern  Spain  over  the  Pyrenees 
crossing  ihi-  borders  into  southern  Trance.  'Ihe  hrst  European 
records  to  mention  chess  go  back  to  1058  CE,  when  the  will  of 
Countess  Krmessind  of  Barcelona  dedicated  her  crystal  chess 
pieces  io  St  Giles  monastery  at  Nimes.  A  couple  of  years  later  Car- 
dinal Dajniani  of  Oslia  wrote  Io  Pope  Gregory  VI L  urging  him  to 
ball  the  'game  of  the  infidels1  from  spreading  among  the  clergy. 

Chess  was  also  carried  via  the  trade  routes  from  Central  Asia  to 
the  southern  steppes  of  early  Russia:  Th-  and  S'^-century  Persian 
chess  pieces  have  been  Jound  in  Samarkand  and  Farghana.  By 
IlKHJ,  chess  had  spread  even  further  on  Ihe  regularly  used  Viking 


Kempekns  Ircm  Muslim  ,^l*Hrt■  ( \  7t>y)  had  a  cht^smaster  inside  the 
cabinet,  whii  played  .nkiHulty  and  beat  other  master  players  nf  the  day. 


trade  routed  astliej  (.isiried  it  ku.k  la  Skjiijim-v  iu  ^k.iv,-  k\  ill 
Arabian  coins  and  statues  of  Buddha.  Those  trade  routes 
meant  that  by  the  I  lLli  century,  chess  had  made  its  way  right 
into  Iceland,  and  an  Icelandic  sa^a  written  in  1 1 SS  talks  of 
the  Danish  king,  Knut  the  Great,  playing  ihe  game  in  ICJ27. 

By  the  M'1'  century,  chess  was  accepted  m  Europe  and  King 
Alfonso  X,  nicknamed  'the  Wise,  produced  the  Hook  of  £  /it* 
and  Other  GtHnw  in  ihe  13U  century.  Tor  the  lasl  eight  cen- 
turies, there  ha^  been  no  looking  back  for  chess  and  it  has 
gone  fmm  strength  to  strength,  producing  a  few  funny  side- 
lines, such  as  the  robotic  chessuiaster  of  1769. 

I  lungarian  Wolfgang  de  Kempelen  decided  to  give  a  gift  to 
his  Queen,  impress  .Maria  Theresa,  who  was  a  chess  fanatic. 
I  lis  gift  was  a  robot  machine  called  the  Iron  Muslim,  later 
renamed  Ottoman  Turk,  who  played  chess  skilfully,  beat- 
ing high -ranked  players  of  the  day.  It  was  the  Jirsl  I  Jig  Blue, 
except  that  it  was  more  a  mix  of  mechanical  engineering  and 
trickcry.  Inside,  all  cramped  up,  wras  a  chess  master  who  re- 
ceived none  of  the  credit  when  he  won.  Instead,  people  trav- 
elled miles  to  marvel  at  the  incredible  turban  wearing  robot 
In  fact,  fifteen  chess  players  inhabited  it  for  eighty-five  years, 
in  the  guise  of  an  Ottoman  'Robotic'  Turk. 
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Cleanliness 


'...  When  you 
rise  up  for 
prayer,  wash 
your  face,  and 
your  hands  up 
to  the  elbows, 
and  lightly  rub 
your  heads  and 
(wash)  your 
feet  up  to  the 
ankles....' 


Quran  (74:  1-4) 


Bfc 


From  left  to  right:  A  niariu- 

.Htript  showing  al-Jazarfs 

whaUhs  machine;  a  Muslim 

performing  wudhu  before 

prayer*  at  a  mo^tjue. 


Medieval  times  are  often  imagined  as  being  smelly,  dark>  rouyh 
and  unclean.  Images  of  open  sewers,  disease  and  deformities  spring 
into  the  imagination.  In  the  10th- century  Islamic  work!  though,  the 
products  found  in  bathroom  cabinets  and  hygiene  practices  could  compete 
with  those  we  have  today. 


A  Muslim's  faith  is  based  on  purily  and 
cleanliness,  whether  in  its  physical  or  spiritual 
form.  They  arc  requested  In  wash  immediately 
be  Tore  going  to.  and  after  getting  up  from, 
sleep  as  well  as  before  and  after  eating.  "I  hey 
are  also  ordered  to  wash  five  rimes  a  day,  in 
ablution  nr  what  is  known  as  wudhu3  before 
I  hey  carry  out  their  five  daily  prayers.  On 
Friday,  the  Muslim  holy  day  it  is  essential 
lor  Muslims  to  take  a  bath  before  the  mam 
congregational  prayer. 

Rack  in  the  I3,h  century  there  was  an  out- 
standing mechanical  engineer  called  al-  Jazari 
who  wrote  a  book  called  Vie  Book  of  knowl- 
edge of  Ingenious  Meduuncul  Devices.  This 
book  became  an  invaluable  resource  for  peo- 
ple of  different  engineering  backgrounds,  de- 


scribing mechanical  devices*  including  wudtm 
machines.  Look  how  elaborate  and  arlislk  I  his 
piece  of  ingenious  engineering  is  compared  to 
a  tap  and  sink  of  today!  This  wudhu  machine 
was  mobile  and  brought  in  front  of  guests, 
appearing  likf  a  peacock  on  a  I  ray.  I  he  guest 
would  tap  the  head  and  water  would  ensue  in 
eight  short  spurts,  providing  enough  water  for 
ablution,  [his  method  also  conserved  water. 
Some  of  these  robots  would  have  an  additional 
action  of  providing  you  with  a  towel! 

Muslims  wanted  to  be  really  clean  and  not  just 
splash  themselves  with  water,  so  they  made 
soap  by  mixing  oil  (usually  olive  oil)  with 
td  tiuli  (a  sail -like  substance).  This  was  then 
boiled  to  achieve  the  right  mijih  left  to  harden 
and  used  in  the  htimiittinte  or  bath  houses. 
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Sake  Demi  Mahomed's  Indian  Vapour  l^th*  im  Hrighiou  seafruiit. 


A  recently  discovered  manuscript  from  the  J  3th 
century  details  more  recipes  for  soap  making  J  or 
example:  take  some  sesame  oik  a  sprinkle  of  pot- 
ash, alkali  and  some  lime*  mix  them  all  together 
and  boil.  When  cooked,  pour  the  mixture  into 
moulds  and  leave  to  set,  producing  a  hard  soap. 

Soap  had  arrived  in  F.urope  with  the  crusaders 
return,  but  hadn't  been  fashionable.  Hy  the  IK111 
century,  I  hough,  soap  making  was  an  important 
industry;  especially  in  Syria,  Colon  red  h  perfumed 
toilet  soap  was  produced  as  well  as  medicinal 
soaps. 

Ap^rt  from  scrubbing  themselves  clean*  medi 
eval  Muslims  also  wen!  lo  great  lengths  on  their 
appearance^  v^ith  physicians  devoting  books  to 
beauty-  One  sui_h  man  was  al-Zahrawi.  a  famous 
physician  and  surgeon  from  Cordoba,  southern 
Spain  aboul  whom  you  can  read  more  in  the  Hos- 
pital chapter,  lie  had  been  inspired  by  hadith$t 
or  sayings,  ol  [he  Pmphcl  (phuh)  referring  to 
cleanliness,  management  of  dress,  and  care  of  hiiir 
and  body.  So,  included  in  his  medical  hook,  called 
al-Tasrif,  was  a  chapter  in  the  nineteenth  volume 
devoted  completely  to  cosmetics.  From  a  thou- 
sand years  ago,  this  was  ihe  firs.1  original  Muslim 
work  in  cosmetology,  as  al-Zahrawi  considered 
cosmetics  a  definite  branch  of  medicine,  calling  it 
The  Medicines  ofBctiuty. 

He  described  the  care  and  beaut  in  eat  ion  of  hair, 
skin,  teeth  and  other  parts  of  the  body,  all  within 
the  boundaries  of  Islam.  Gums  were  strengthened 
and  teeth  bleached,  as  dentistry  was  a  common 
practice.  1  le  included  nasal  Sprays,  mouthwashes 
and  hand  creams  and  even  suggested  keeping 
clothes  in  an  incense- filled  nook  so  that  they 
would  have  a  pleasant  fragrance  for  the  wearer. 

He  elaborated  on  perfume  and  talked  of 
perfumed  stocks,  rolled  and  pressed  in  special 

ouUIs,  a  bit  like  todays  roll -on  deodorants. 
He  also  named  medicated  cosmetics  like  hair- 
removing  sticks,  as  well  as  hair  dyes  that  turned 
blond  hair  to  black  ynd  lotions  for  straightening 
kinky  or  curly  hair.  "Ihe  benefits  of  sunlan  lotions 


\m< 


In  the  J  770s  and  '80s,  Brighton  was  a  blossoming  beach 
resort  and  it  was  onto  thh  scene  that  Sake  (Sheikh,  but  be- 
cause of  accents  this  became  Sake)  Dean  Mahomed  arrived. 

He  wa±  Irorn  a  Muslim  family  in  Paifta,  India,  and  in  1759 

ofhntd  whiii  was  known  as  Mahomeds  Indian  Vapour 

Baths  on  Brighton  sea/rout,  the  site  of  what  h  now  the 

Queen*  Hotel  Vwsc  were  like  Turkish  baths,  but  clients  were 

plat  cd  in  a  flannel  tent  and  received  an  Indian  treatment 

ofchampi  (shampooing)  or  therapeutic  massage  from 

a  person  whose  hands  came  through  slits  in  the  flannel. 

This  remarkable  ^vapouring  and  shampooing  badi  led 

him  to  receive  the  ultimate  accolade  of  being  appointed 

Shampooing  Surgeon  to  both  George  IV  and  William  IV 
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'Allah  is 
Beautiful 
and  He  loves 
beauty/ 

Prophet  Muhammad 

(pbuh)  narrated  by 

Muslim  < no,] 31 1 
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were  also  discussed  as  were  their  ingredients 
in  detail,  all  amusing  considering  this  was  a 
thousand  years  ago. 

Al-Kindi  al stj  wmlf  a  honk  on  perfumes  allied 
Mtwft:  t?f  flic  Chemistry  of  Perfume  ami  Distsltii- 
tions.  Born  in  Kuta,  now  in  Iraq,  he  was  best 
known  as  a  philosopher*  but  was  also  a  physi- 
cian* pharmacist,  ophthalmologist,  physicist. 
mathematician,  geographer,  astronomer  and 
client isth  and  like  many  men  todny  was  in- 
volved Willi  music,  the  manufacture  of  swords 
and  even  the  art  of  cookery. 

1  lis  hook  contained  more  than  a  hundred 
recipes  for  fragrant  oils,  salves,  aromatic  waters 
and  substitutes  or  imitations  of  costly  drugs. 
Initially,  the  more  affluent  in  society  wore 
these,  until  I  hey  became  accessible  for  all  fits 
9l!l-century  book  also  described  107  methods 
and  recipes  tor  peri n me  making  and  even  the 
perfume- making  equipment  needed*  like  the 
iilembk,  which  still  bears  its  Arabic  name. 

The  centuries -old  tradition  of  perfume-making 
is  currently  popular  with  many  celebrities,  and 
it  was  all  made  possible  hy  Muslim  chemists 
and  their  methods  of  distillation,  as  I  hey  were 
distilling  plants  and  (lowers,  making  perfumes 
and  substances  for  therapeutic  pharmacy. 

These  processes  and  ideas  oflhe  Muslims 
filtered  into  Europe  in  various  ways,  including 
via  merchants  and  travellers*  as  gifts,  and  with 
crusaders,  The  BBC  documentary  What  the 
Anaents  Did  for  Ut:  Vic  hkwm  World  said  that 
the  ideas  of  the  Muslims  eventually  arrived  at 
Haute  Provence  in  the  south  of  France,  which 
has  a  perfect  climate  and  the  right  kind  of  soil* 
and  the  perfume  industry  still  flourishes  here 
after  seven  hundred  years. 

Another  important  cosmetic  in  Islam  is  henna, 
known  for  its  beautiful  intricate  designs  on 
elegant  hands.  With  the  spread  of  Islam,  it 
reached  dilkrenl  p^i'v ..[  the  Muslim  land, 

becoming  ail  essential  cosmetic  ingredient. 
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'...  indigo and  sesame oil 

protection  against  extremis  of 

temperatures*  it  acts  a$  an  insect 

repellent,  it  gives  bloom  oj  neither 

a  dark  nor  blue  but  something  like 

a  dark  plum  Freya  Stark  writing 

on  sunt  art  latter:  >  in  Southern 

Gales  of  Arabia. 

Indigcjfrom  hulia7  was  known  in 

arkknt  Egypt  and  by  the  Greeks. 

Muslim  agronomists  were  tlw 

first  to  transplant^  acclimatize 

and  spread  it  all  over  their  lands, 

especially  in  Africa,  where  it  was 

grown  along  with  cotton.  Ibn  at 

Bay  tar.  the  13th -century  botanist 

called  it  Niledf 

India,  China,  Mesopotamia  and 

ancient  Egypt  had  no  olive  oil,  so 

sesame  oil  was  the  only  alternative 

as  sun  protection,  whereas  the 

Touaregs  taut  the  Yemeni  people 

protected  their  skin  with  indigo  as 

a  form  of  tanning. 


^tta^rf 


Prophet  Mohammad  (pbuh)  and  his 
companions  dyed  I  heir  beards,  while  women 
decorated  Their  hands  and  feci  an  J  also  dyed 
their  hair  like  women  of  today,  "ihere  arc  also 
par  tic  u  lar  hen  mi  related  \  ra< !  i  I  ions  w  i  I  h  i  n 
various  countries:  for  iitsian.ee,  Berber  tribes 
of  Algeria  and  Momun  request  that  a  bride 
*spjik  hitnui  toi  se\Cii  m^hts  before  yoiny  to 
her  groom, 

Modern  scientists  have  found  il  to  be  anti- 
bacterial, mil  i  fungal  and  anti-haesriorrhagic^ 
It  is  useful  in  healing  athletes  tool,  fungal  skin 


in  lections  and  local  in  I  lam  mat  ion.  The  leaves 
and  seeds  of  the  plant  possess  medicinal  prop- 
erties and  both  act  ^s coding  agents  for  the 
head  and  body.  Hcfuui  also  contains  natural 
ingredients  thai  are  vital  for  hair  nourishment. 

For  Muslims  today,  too,  beinj;  clean  and 
looking  good  holds  just  as  much  importance 
as  it  did  back  then.  A  person  using  all  these 
thousand  year- old  products  today  would  nol 
he  out  of  place  in  a  stylish  restaurant  in  any 
cosmopolitan  city  in  the  21  ■'  century, 


Left  to  right;  A  woman 

!iaving  bur  hand  tkcuraitiE 

pi  rwder  m>UJ  b y  weight  in 
Istanbul,  Turkey. 


Bad  breath  and  food  hits  in  your  teeth  arr  hot  just  embarrass ing,  but 

unhygienic  so  in  the  6iJI  century,  Prophet  Mohammad  (pbuh)  scrubbed  his 

teeth  with  a  twig  qi~Mi>  lore  each  prayer. 

Swiss  pharmaceutical  company,  Pharha  Basle  Ltd,  carried  nut  experiments 

on  Mistvak  (or  Salvadora  persica)r  and  they  found  that  it  contains 

antibacterial  subuanc^s  which  destroy  harmful  germs  in  the  mouth  thai 

cause  gum  infectious  rmtf  tooth  decay  Independent  tests  conducted  on  the 

Miswak  extract  in  Riyadh  University*  Saudi  Arabia,  and  Indiana  University 

iiam,  I  'SA9  have  confirmed  its  ant i- inflammatory  and 

antibiotic  activities. 


hwak  was  at  hand.  Muslims  ate  cinnamon,  nutmeg,  cardamom 
tewed  on  i  oriander  leaves  to  get  rid  oj  had  breath  pom  eating  onions 
Kdr  garlic.  Yet  another  remedy  for  bad  breath  was  fried  cheese  in  olive  oil 
seasoyicd  with  powdered  d&i 


Trick  Devices 


/ 


f*** 


Maybe  you  c:an  hi  ar  I  he  dick-clack  of  the  metal  balls  swinging  on 
wires  as  they  knock  each  other  rhythmically  while  you  fiddle  with 
a Rubik  cube.  Maybe  its  not  executive  toys  that  interest  you,  but 
games  and  puzzles,  whether  for  business  or  leisure  will  always  be  a  source  of 
fascination. 


The  Bsnu  Musa  Brothers" 
^'-eenlury  "Drinking  \\u\\' 

rotwrt. 


I  his  sense  of  human  wonderment  "was 
captured  by  thrcL-  brothers  in  the  yc"'  century. 
Muhammad  ibn  Musa  ibn  Shakir>  Ahmed  ibn 
Musa  ibn  Shakir  and  al- Hasan  ihn  Musa  ibn 
Shakir  were  known  as  the  Banu  Musa  brothers. 
They  were  part  of  the  famous  *House  of 
Wisdom'  (he  intellectual  academy  of  Baghdad 
in  the  9lh  century,  which  you  can  read  more 
about  in  the  School  chapter.  As  well  as  being 
great  mathematicians  and  translators  of  Greek 
scientific  treatises,  they  also  invented  fabulous 
trick  devices  which,  some  would  sayb  are  a 
precursor  to  executive  toys,  The  brothers  fed 
their  peers'  obsession  by  designing  and  making 
1  rick  invent  ions  and  their  Book  of  Ingenious 


fh'vkcs  lists  over  a  hundred  of  them,  these 
were  the  beginnings  of  mechanical  technology. 

Like  toys  today,  they  had  little  practical 
function  but  these  eleven- hundred- y tar-old 
tm  Jui  11  isms  displayed  amazing  craftsmanship 
and  knowledge* 

Many  of  the  mechanisms  involved  water; 
fake  animals  and  sounds.  For  example,  I  lie 
drinking  bull  made  a  noise  of  contentment 
when  it  finished,  as  if  its  thirst  had  been 
satisfied.  It  did  this  usinjj;  a  series  of  filling 
chambers,  Moats,  vacuums  and  plugs.  So  take  a 
deep  breath  and  sec  if  you  can  I'nlloiv  the  Hanu 
Musa  brothers1  thinking  on  the  diagram. 


b™h 


Pine  ^ 


en 


float 


Corrgpartmervt  jft 

Flwrt 

Compartrr-f  nf  B 
Compartment  C 


Head 
tCompartrxrnl  A) 


CompartfrienI  A 


Head 


Initially  water  comes  from  the  lap  into 
compartment  A  and  tben  its  dosed  off,  The 
bowl  is  then  filled  with  water  loo.  The  float 
m  (seen  in  the  diagram  opposite)  rises  with 
the  level  of  water,  pulling  the  plug  out  of  the 
valve.  Water  drains  from  compartment  A  into 
compartment  fi  Moat  B  rises  with  the  water, 
pushing  up  plug  tt  and  allowing  water  to  now 
between  the  two  compartments.  When  the 
air  in  compartment  B  is  fully  evacuated,  a 
vacuum  forms  in  compartment  A  since  no  air 
is  allowed  to  flow  into  it.  Water  from  the  bowl 
is  then  drawn  through  the  pipe  and  into  A. 
Once  all  the  water  is  gone  from  I  he  howl,  air  is 
sucked  in  vo  it  appears  that  the  bull  is  making 
a  sound  of  contentment.  Since  no  water  is 
left  in  the  bowl  to  keep  the  plug  afloat,  that 
particular  plug  closes,  so  only  plug  B  is  open 
to  empty  compartment  A,  Compartment  B 
empties  via  a  small  hole  between  B  and  C  Air 
is  allowed  to  now  freely  from  a  hole  on  the 
side  of  compartment  C.  Now  ste  if  you  can 
makeii! 

Highly  complex  and  mind- twisting,  this  must 
have  kept  people  enthralled  kit  hours. 


Another  of  the  Banu  Musa  brothers'  trick 
devices  was  a  flask  with  two  spouts.  Coloured 
liquids  were  poured  in  each  spout h  but  when  it 
was  time  to  pour,  the  wrong'  colour  came  out 
of  the  Vrong*  spout.  Like  the  magician  who 
can  make  orange  juice  come  out  of  his  elbowh 
the  brothers  had  an  even  better,  and  simple. 
intricate  mechanism  up  their  sleeves. 

What  they  had  done  was  to  divide  the  jar  in 
two  vertically,  with  each  section  being  toi ally- 
separate  from  the  olher.  Liquid  came  into 
the  right  side  from  the  right  funnel  and  into 
the  left  side  by  the  left  funnel  and  it  couldn't 
leave  this  way  again,  instead,  another  pipe- 
had  been  inserted  for  the  outflow.  Of  course, 
people  observing  couldn't  see  any  of  this  and 
although  it  was  simple,  it  still  had  impact 
and  amazed  them.  Ihe  brothers'  imagination 
for  fun  also  seeped  into  designing  fountains. 
So  take  a  look  at  'Fabulous  Fountains*  in  the 
Ibwn  chapter. 


The  inside  of  the  Biinu  Mum 
brothers  trick' h]ask  with 
Two  Spouts." 


'A  joke  is  not 
a  thing  but  a 
process,  a  trick 
you  play  on 
the  listener's 
mind.  You  start 
him  off  toward 
a  plausible 
goal,  and  then 
by  a  sudden 
twist  you  land 
him  nowhere 
at  all  or  just 
where  he  didn't 
expect  to  go.' 

Mux  Eastman 


I 


Vision  and  Cameras 


As  a  chi  ld  did  you  ever  wander  how  we  sec  ?  Did  you  think  that  if 
you  shut  your  eyes  and  you  couldn't  see  anyone  then  no  one  could  see 
you?  Some  ancient  Greek  scholars  had  less  than  conventional  ideas 
of  sight  as  wdk  and  the  first  understanding  of  optics  consisted  of  two  main 
theories. 


I  he  first  maintained  thai  rays  came  out  from 
our  eyes,  a  bit  like  laser  technology  today, 
and  these  rays  were  cut  oif  by  the  objects  in 
our  vision.  S*it  sight  was  carried  out  through 
the  movement  of  the  rays  from  the  eye  to  the 
object, 

The  second  idea  said  that  we  six  because 
something  is  entering  our  eye  which 
represents  the  object,  Aristotle,  Galert  and 
their  followers  rightly  believed  in  this  model, 
but  their  theories  were  speculation  and  not 
backed  tip  by  experiments.      » 

Ninth -century  polymath  at-Kindi  first  laid 
down  the  foundations  of  mud  era  day  optics  by 

questioning  I  he  Greek  theories  of  vision.  I  le 
said  that  how  we  seer  our  visual  cone,  is  not 


formed  of  discrete  rays  as  Lluclid  had  said,  but 
appeared  as  a  volume,  in  31  J*  uf  continuous 

radiations. 

Sixteenth -century  Italian  physician  and 
mathematician  Geronjmu  Card  .mo  said  al- 
Kindi  was  "one  of  the  twelve  if  i-nii  minds  ot 
history1  because  he  discussed  howlighl  rays 
came  in  a  straight  line,  sigh  I  with  and  without 
a  mirror,  and  the  influence  of  distance  and 
angle  on  sight  including  optical  illusions. 
Al-Kindi  wrote  two  treatises  on  geometrical 
and  physiological  optics  that  were  used  by 
the  English  scholar  Roger  bacon  in  the  13L|! 
century  and  the  German  physicist  VVitelo. 
According  k>  Sebastian  Vug!,  a  2Ul1  century 
Danish  scholar,  Roger  iSacon  not  merely 


h-ir  ri^iit:  Ro^er  Bacon's 
sTjiuf  in  tilt  O.vfnni 
University  Museum  of 
Natural  History.  He  wj,* 
inspired  by  she  wnrk  Lurrie^ 
out  \n  optics  by  9*h-ccEii  m  '■ 
genius  al-Kindi. 


|r 


Tlit  anatomy  of  the  eye  by  l3Ei,-renrury  Kama!  al-Din  al-FamL 
based  on  Ibn  al-fiaithanV*  itlt^s.  Iht  Arabic  text  is  referring  I*  >  the 

role  of  the  brain  in  interpreting  [he  image  <>n  the  retina  of  the  eye. 


JHer  Ibn  al-Haitham,  was  the 
greatest  Muslim  physicist 
and  student  of  optics  of 
all  times.  Whether  it  be  in 
England  or  far  away  Persia,  all 
drank  from  the  same  fountain. 
He  exerted  a  great  influence 
on  European  thought  from 
Bacon  to  Kepler/ 

George  Sarton  in  hb  History  of  Science 


counted  al-Kindi  one  of  the  masters  of 
perspective  hut  in  his  own  Perspective  he  and 
others  in  his  field  referred  repeatedly  to  his 
optica 

The  questioning  nominally  begun  hy  al-Kindi 
was  built  upon  by  al- Hasan  ibn  al-Haitham 
in  the  It)"1  century,  who  eventually  explained 
that  vision  was  made  possible  because  of 
the  refraction  ol  light  rays.  Distinguished 
2f)lK- century  science  historian  Creole  Sarton 
said  that  the  leap  forward  made  in  optical 
science  was  due  to  this  mans  work,  which 
scientifically  explained  much  of  what  we  know 
today  about  optics. 

In  fact.,  a  10I}1  century  physicist,  Ibn  SahJ  from 
Baghdad,  had  worked  oti  light  retraction 
by  lenses  before  Ibn  al-Haitham,  although 
were  not  sure  that  Ibn  si  }  hrith^m  knew  of 
Ibn  Sahls  work  Al-Hasan  ibn  al  Haitham, 
usually  called  juM  Ibn  all  laitham  and  also 
known  in  die  West  as  Alhazen,  carried  out 
meticulous  experiments  a  thousand  years  ago, 
which  enabled  him  to  provide  the  scientific 
explanation  thai  vision  was  caused  by  light 
reflecting  off  an  object  and  entering  the  eye, 


t 


Bcbw:  E  minister  lakcn  From  the  1572  Latin  ediiion 

of  Book  a}  Optics  by  Alhazen  (the  Latin  name  for 

.■1  I  :,:*.n-:  ih^i  a  I  Ha  it  haul). 


'Light  issues  in  alt  directions  opposite  (my 
body  that  is  illuminated  with  any  light 
land  of  course*  also  opposite  any  self- 
luminous  body},  therefore  when  the  eye 
is  opposite  a  visible  object  and  the  object 
laminated  with  light  of  any  sort,  light 
mes  to  the  surface  of  the  eye  from  the 
light  of  the  visible  object! 

10  -century  Ihn  ai-Haitham  from  his 
Book  of Optics 


and  he  was  l  he  first  to  totally  reject  the  theory 
nllhe  Greeks. 

Born  in  Basra.  Iraq,  he  moved  to  Egypt  on 
the  i  mi  t;i  I  ion  of  its  ruler  to  help  reduce  the 
effects  of  the  Miles  Hooding,  and  was  the  first 
to  combine  (he  'mathematical1  approach  of  Eu- 
clid and  Ptolemy  with  the  ^physical1  principle 
favoured  by  natural  philosophers  1 3e  said  The 
knowledge  of  optics  demands  a  combination 
of  physical  and  mathematical  study1. 

He  was  also  a  mathematician,  astronomy 
physician  and  chemist,  but  his  Book  of  Optics 
has  formed  the  foundations  for  the  science  of 
optics.  Famously  known  as  Magnum  Opus,  it 
discussed  the  nature  of  light,  the  physiology 
and  mechanism  of  sight,  the  structure  and 
anatomy  ol  the  eye,  reflection  and  retraction, 
and  catoptrics. 

He  studied  lenses,  experimenting  with  differ 
ent  mirrors  like  Mat,  spherical,  parabulia  ,-.\  d 
cylindrical*  concavr  and  convex.  He  also  treat 
ed  the  eye  as  a  dioptric  system,  by  applying 
the  geometry  of  refraction  to  it.  He  brilliantly 
investigated  the  phenomenon  of  atmospheric 
refraction,  calculating  the  height  of  the  atmos- 
phere to  be  Een  English  miles.  This  compares 
well  with  modern  measurements  of  the  tropo- 
sphere, the  lowest  layer  of  the  atmosphere, 
which  measures  about  seven  miles. 

Ihn  all  laitham  used  experimental  evidence 
to  check  his  theories,  which  was  unusual  for 
his  time  because  physics  before  him  was  more 
like  philosophy,  without  experiment.  He  was 
the  first  to  introduce  experimental  evidence  as 
a  requirement  tor  accepting  a  theory,  and  his 
Book  of  Optics  was  actually  a  critique  of  Ptole- 
my s  hook  Almagest.  A  thousand  years  on,  I  his 
optics  book  is  still  quota!  by  professors  train- 
ing research  students  to  be  tactual  and  not  be 
swayed  by  opinions  or  prejudice,  Some  science 
historians  believe  that  Snells  Law,  in  optics, 
actually  resides  in  the  work  of  Ibn  Sahl  and 
Ibn  al-llaitham. 


An  artis-tic  impir^ion  showing 
[bn  al- Hail  ham  and  liiM:an:..r..i 
obscura  in  Cain^.  Egypt 


ft 


The  Camera  Obscura 


Like  many  eminent  philosophers  and  mathematicians,  Ibn  al» 
Haitham  was  a  keen  observer.  While  in  a  room  one  day  he  noticed 
light  coming  through  a  small  hole  made  in  the  window  shutters,  It 
feJI  onto  the  wall  opposite  and  it  was  the  half-moon  shape  of  the 
sun's  image  during  eclipses.  He  said:  The  image  of  the  sun  at  the 
time  of  the  eclipse,  unless  it  is  total,  demonstrates  that  when  its 
light  passes  through  a  narrow,  round  hole  and  Is  cast  on  a  plane 
opposite  to  the  hole  it  takes  on  the  form  of  a  moon-sickle', 

From  these  experiments,  he  explained  that  light  travelled  in  a 
straight  line  and  when  the  rays  were  reflected  off  a  bright  subject 
they  passed  through  the  smalJ  hole  and  did  not  scatter  but  crossed 
and  reformed  as  an  upside-down  image  on  a  flat  white  surface 
parallel  to  the  hole  He  then  established  that  the  smaller  the  ho!eH 
the  clearer  the  picture. 

His  experimental  conclusions  were  that  when  the  sunlight  reached 
and  penetrated  the  hole,  it  made  a  conic:  shape  at  the  meeting 
^eint  with  the  pinhole,  and  later  formed  another  conic  shape  in 
reverse  to  the  first  one  on  the  opposite  wall  in  the  dark  room. 

!n  later  stages,  these  discoveries  led  to  the  invention  of  the  camera 
obscura,  and  Ibn  a^Haitham  built  the  first  camera,  a  camera 


obscura  or  pinhole  camera,  in  history.  He  went  on  to  explain  that 

we  see  objects  upright  and  not  upside  down,  as  the  camera  does, 
because  of  the  connection  of  the  optic  r\^r\re  with  the  brain,  which 
analyses  and  defines  the  image. 

During  his  practical  experiments,  Ibn  ai-Haitham  often  used  the 
term  ai-Bayt  ol-Muthiim,  which  was  translated  into  Latin  as  camera 
obstwd,  or  dark,  private  or  closed  room  or  enclosed  space.  Camera 
is  still  used  today,  as  is  qamara  in  Arabic  which  still  means  a 
private  or  dark  room. 

Many  of  Ibn  al-HaithamJs  worksr  especially  his  huge  Bock  of 
Optics,  were  translated  into  Latin  by  the  medieval  scholar  Gerard 
of  Cremona.  This  had  a  profound  impact  on  the  13|h-century  big 
thinkers  like  Roger  Bacon  and  Witekx  and  eveo  on  the  15m-century 
works  nl  Leonardo  da  Vinci. 

Today,  that  camera  has  gone  from  the  humble  beginnings  of  Ibn  al- 
Haitham's  dark  front  room,  the  qamara,  to  become  a  sophisticated 
digital  process  while  the  study  of  optics  has  blossomed  into  a 
whole  science  covering  lasers,  optical  sectioning  of  the  human 
retina  and  researching  red  bio  luminescence  in  jelly  fish. 
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Fine  Dining 


Wh  can  thank  a  9lh -century  man  with  the  nickname  the  blackbird1 
(or  introducing  the  concept  of  three -course  meals  into  Europe- 
Eating  habits  were  totally  trans  formed  when  Ziryab  soared  into 
Andalusia  in  the  9,h  century  and  said  meals  should  start  with  soup,  followed  by 
a  main  course  offish,  meat  or  fowl,  and  finish  off  with  fruits  and  nuts. 


Muslims  ate  according  to  seasonal  influences. 
Typical  winter  men  Is  used  rich  vegetables  vuch 
a*  seakale,  beet,  cauliflower,  turnips,  parsnips, 
carrots  celery,  coriander,  peas,  broad  beans, 
knlils,  chickpeas,  olives  bard  wheal,  pasta 
and  nuts.  These  were  usually  eaten  with  meal 
dishes.  Desserts  usually  consisted  of  dried 
fruits  such  as  li^s,  dates,  raisins  and  prunes. 
These  were  accompanied  by  drinks  made  from 
syrups  oi  violet,  jasmine,  aloes,  medicament 
spfcets  fruit  pastels,  and  gums. 

In  contrast,  their  summer  diet  consisted  of 
eleven  lypes  of  green  beans,  radishes,  lettuces, 
chicory,  aubergines,  carrots  cucumbers, 
gherkins,  watercress,  marrow,  courgettes  and 
rice.  The  meat  accompanying  these  vegetables 
was  mainly  poultry;  ostrich  and  heef  products. 


J  >esserts  included  I  mils  such  as  lemon P  lime, 
quinces,  nectarines,  mulberries,  cherries 
plums*  apricots,  grapes,  pomegranates, 
watermelon,  pears,  apples  and  honey  melon. 
Meanwhile,  drinks  were  made  from  syrups 
and  preserves  of  fruit  pastels,  lemon,  rose* 
jasmine,  ginger  and  fennel. 

"I his  banquet  of  food  was  presented  on  a 
tablecloth,  the  concept  of  which  was  spread 
in  Andalusia  by  Ziryab.  He  also  changed  the 
heavy  metal  drinking  goblets  and  gold  cups 
found  on  the  dinner  tables  of  the  Cordoban 
court  to  delicate  crystal 

In  European  aristocratic  circles,  the  demand 
tor  Muslim  foods! utTs  and  spices  increased 
rapidly.  Sources  from  the  chronicles  of  the 
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Ahut-llasan  'Alt  ibn  Nafi]  was  nicknamed  Ziryab,  the  blackbird,  bemuse  of 

his  melodious  voice  and  dark  complexion.  A  musician  and  fashion  designer^ 

he  eamejrom  Iraq  in  the  9h  century  to  Cordoba,  Andalusia,  one  of  ihe 

leading  cultural  centres  of  the  Muslim  civilization.  Hen  he  set  fashions  in 

eating,  etiquette,  clothes  and  music  that  have  lusted  until  today.  Because  of 

his  impact,  you  can  read  more  about  him  in  many  sections  of  this  chapter. 

He  became  the  foremost  trendsetter  of  that  time.  His  talent  generated  an 
invitation  to  Moorish  Spain,  where  he  received  a  salary  of  200  golden  dinars 
in  addition  to  many  privileges.  With  him  he  brought  fine  etiquette,  cooking, 

fashion,  and  even  toothpaste, 


\vit-  Rnck  rryMal  uwrr  irtiiii  the  I'jtimiJ 
piTuicI  in  (\iiro,  Egypt  tl.it  tn^  I  mm  the  l(F,:tir 

I  P1'  LL'niuiy.  C'r^ral  \\iih  bruuyllt  to  the  dinner 
table  by  Ziryab  in  the  9,h  century,  after  'Abbas 
ibn  Fimas  introduced  crystal  tn  jI  AikIaIuf.. 

Pop*,-  in  Avignon  in  the  141'1  century 
tell  us  that  .ships  from  Beirut  brought 
jams,  preserves,  rke  sand  special 
flour  tor  cake -making  plus 
compensatory  hi uitivcs!  Queen 
Cristina  of  Denmark.  Sweden 
and  Norway  took  tare  to  lollow 
the  Muslim  die  I  ami  imported 
their  products  and  fruits.  Since 
Denmark  could  only  supply 
apples  and  rye>  it  is  perhaps 
food  for  thought'  to  consider  the 
origin  ot  Danish  pastries. 

Crystal  was  available  in  Andalusia 
due  to  the  ingenuity  of  another  Muslim. 
'Abbas  ibn  f-irnas,,  who  died  in  Ktt7  i'.h.  It] 
his  experiments,  he  manufactured  glass  from  sand  and  stone, 
establishing  a  crystal  induslry  based  on  nicks  mined  north 
of  Badajos  ( Pathos).  Most  of  the  Andalusian  rock  ciystal 
pieces  lhal  have  reached  usa-re  lound  in  luropean  churches 
and  monasteries,  the  most  famous  among  them  being  a 
spherical  holtlc  curreully  in  the  Aslurga  Cathedrak  Spain.  It 
bears  vegetal  patterns  and  a  Kufic  inscription,  the  common 
decorative  den ten  is  on  rock  crystal  pieces. 

As  well  as  introducing  crystal  thai  was  used  in  drinking 
glasses,  'Abbas  ibn  l%nas  was  the  same  man  who  used  glass  in 
a  most  ingenious  way  ro  construct  a  planetarium,  supplying 
it  with  artificial  clouds,  thunder  and  lightning.  Naturally  this 
astounded  the  9* -century  public. 

Muslim  potters  then  introduced  the  art  of  stylish  dining  with 
a  variety  ot  ceramics  and  gWes.  Malaga  and  Valencia  were 
major  centres  of  the  industry,  and  Muslims  revolutionized  the 
production  and  detoraliou  of  pottery  through  their  invention 
of  lustre  glaze,  which  ytm  can  rvad  more  about  in  the  Markel 
chapter  and  'Pottery'  section. 

Roth  Valeric  Ian  and  Malagan  potters  exported  I  heir  wares  to 
Spanish  Christian -dominated  regions  like  southern  France 
and  as  far  as  Italy  Here  Malaga  n  potters  were  I  bought  to  have 
id  the  foundations  of  the  famous  Majolica  ware,  which  went 
on  to  dominate  \  he  Italian  ceramic  industry. 

Next  time  you  have  a  meal,  look  at  the  ceramics  and  glasses. 
Are  the  plates  made  of  line  earl  hen  ware  with  designs  that 


lai 


A  I61h  century  manuscript  from  GdiboiuUi  Mustafa  Alis  book.  Nusrnt- 

naattK,  showing  a  banquet  fjven  by  the  commander-in-chief  Lata  Mustafa 
Pasha,  seated  al  I  he  head  of  I  he  labkun  th*:  leading  dignitaries  of  the  army 
in  limit.  On  eilher  side  of  the  commander  a  reside  nfficer*  rariieiriiting  in 
the  Lampa  i^n.  sitl  i  n^  aecoriting  to  rank.  Tliey  are  tatin^  a  variety  cri  ili<hliesi 
wilh  servants  tarrying  nitther.H  ol  rw\c water  (tliL-ir  mjIi  drink).  N'tile  the  *ip- 
[HMrainc-  nl  LUtliTy  and  hA-rviel Ws  u.oienii£  Hit'  diners  la|>.H. 


look  like  precious  metals?  Are  the  glasses  delicate,  chiming  if 
you  gently  tap  ihem?  We  sometimes  assume  I  hat  jusl  because 
these  people  lived  centuries  before  us,  they  must  have  been 
worse  off  than  ush  rhat  they  must  have  heen  crude  and  unsophis 
ticated:  after  all  it  was  'the  dark  ages'  we're  told,  but  in  certain 
areas*  their  quality  of  life  far  out  measured  what  we  have  today. 


i 
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Three  Course  Menu 


From  an  Anonymous  Andalusian  Cookbook  of  the  13th  century 
Translated  by  Charles  Perry 

Std  rtfiTS     ^ea*  ^°uP  w'*^  Cabbage  Mirkas  with  Fresh  Cheese 


'lake  meat  and  cut  it  up  as  fine  as  possible. 
Take  old  cheese,  the  best  you  can  obtain,  and 
cut  il  up,  and  throw  on  il  an  onion  pounded 
with  ctlantro.  Take  tender  Heycsw  of  cabbage, 
boil  then  pound  them  with  all  of  that  in  a 
wooden  mortar,  and  throw  them  in  the  pot. 
after  boiling  once  or  twice.  Add  .some  mttrri, 
a  little  vinegar  and  some  pepper  and  caraway- 
Cover  i he  contents  ol  the  pni  with  dough  [or: 
sourdough]  and  cover  with  eggs. 


Main  meal  *«*ta»itf» 


Take  an  entire  side  of  a  young,  plump  kid  and 
place  it  in  a  large  tajme  [earthenware  cooking 
dish  with  a  lid  still  used  in  North  Africa  today] 
big  enough  to  hold  it;  put  it  in  the  oven  and 
leave  it  there  until  the  top  is  browned,  lake 
it  outT  turn  it  and  put  it  in  the  oven  a  second 
time  until  it  is  done  and  browned  on  both 
sides.  I  hen  take  it  oul  and  sprinkle  it  with  salt 
ground  with  pepper  and  cinnamon.  That  is 
extremely  good  and  is  the  most  notable  roast 
that  exists*  because  the  fat  and  moisture  stay 
in  the  bottom  of  the  pan  and  nothing  is  lost  in 
the  fire,  as  in  the  roast  on  a  spit  or  the  roast  in 
a  ftumi/r  [clay  oven] < 


lake  some  meat,  carefully  pounded  as 
described  earlier.  Add  fresh  cheese  that  is 
not  loo  soft  lest  it  should  lull  apart,  and  half 
a  piece  of  cut -up  meat  and  some  eggs*  for  it 
is  what  holds  il  together,  along  with  pepper, 
cloves,  and  dry  coriander.  Squeeze  on  it  some 
mint  juice  and  cilantro  juice,  Heal  it  all  and 
use  it  to  stuff  the  innards,  which  are  tied  with 
I  breads  in  the  usual  way.  NtfXl,  fry  il  wilh  fresh 
oil,  as  aforementioned,  and  eat  il  in  nibbles, 
without  sauce*  or  however  you  like. 

Fish  Tharid 

Pound  well  pieces  ot  a  big  fish  and  add  to 
them  such  as  they  will  bear  of  egg  white,  pep- 
per, cinnamon,  enough  of  all  the  spices,  and  a 
little  leavening  yeast,  beat  them  until  all  is  well 
mixed.  'Ihcn,  take  a  pot  and  put  in  it  a  spoon- 
ful of  vinegar,  two  of  ci  I  antra  juice,  one  and 
a  half  of  onion  juice,  one  of  mum  naqr1  [pure 
type  of  barley  flour],  spices,  flavourings,  pine- 
nuts,  six  spoonfuls  of  oil  and  enough  salt  and 
water,  sand  put  it  over  a  moderate  ftre.  When 
it  has  boiled  several  times,  make  the  pounded 
[fish]  meat  inks  ihe  form  of  a  fish  and  insert 
into  its  interior  one  or  two  boiled  eggs,  and 
put  it  carefully  into  the  sauce  while  it  is  boil- 
ing. Cut  the  remainder  into  good  meatballs; 
take  boiled  egg  yolks  and  cloak  them  with  that 
meat  also.  "Ihrovv  all  that  in  the  pot  and  when 
all  is  done\  lake  the  lish  from  Ihe  pol  and  the 
meat -cloaked  yolks,  and  fry  them  in  a  frying 
pan  until  browned.  "l1ienh  cover  the  contents 
of  the  pot  with  six  eggs,  pounded  almonds  and 
breadcrumbs,  and  dot  the  pot  [with  yolks]. 


Main  meal  RoastChickens 


Sweet 


Drinks 

Syrup  of  Pomegranates 

Take  a  rati  [5lJOg  approximately]  of  sour 
pomegranates  and  another  of  sweet 
pomegranates,  and  add  their  juice  to  two 
rails  ri~  sugar:  cook  all  this  until  it  reaches  the 
consistency  of  a  syrup,  and  set  it  aside  until 
needed.  Its  benefits:  it  is  useful  in  cases  of 
fevers,  cuts  the  thirst,  alleviates  bilious  fevers 
and  lightens  the  body  gently. 


Take  young,  fat  chickens,  clean  and  boil  them 
in  a  pot  with  water,  salt  ami  spur*,  Take  them 
out  of  the  [Hit  and  pour  the  hroth  with  the 
fat  in  a  dish  and  add  to  it  whal  has  been  said 
lor  the  roast  over  coals.  Rub  that  onto  the 
boiled  hen  and  then  arrange  M  on  a  spit  and 
turn  it  over  a  moderate  fire  with  a  continuous 
movement  and  baste  it  constantly,  until  it  is 
ready  and  browned;  then  sprinkle  it  with  what 
remains  of  the  sauce  and  serve,  tt  tastes  nicer 
than  livestock  meat,  and  is  more  uniform. 
Other  birds  may  he  roasted  the  exact  same 
way. 


^w 


Tharda  of  the  Emir 

Knead  while  (tour  well  with  water,  a  little  oil 
and  leavening  yeast,  mating  tour  thin  raghifs 
jtlatbread.  rolled  out  decidedly  thinner  than  a 
pita,  like  a  thin  pancake],  Fry  them  in  a  frying 
pan  with  much  fresh  oil,  until  they  brown  a  little: 
take  them  out  of  the  oil  and  pound  them  well 
From  the  rest  of  the  dough  make  Jittle  hollow 
things  on  the  pattern  ut mujubbantt  [cheese  pie], 
and  make  top  crusts  for  them.  Fr)  their,  m  fresh 
oil,  making  sure  they  stay  while  and  nol  turn 
brown^  fry  the  top  crusts,  too.  Then,  take  peeled 
pistachios,  almonds,  and  pine- nuts,  and  sufficient 
sugar;  pound  them  coarsely;  spice  them  and 
knead  them  with  sharp  rosewaler  and  mix  w  ith 
ground  raghijs  and  stir  until  completely  mixed. 
Kill  the  hollow  dumplings  prepared  earlier  with 
that  mix,  and  put  on  their  covers,  and  proceed 
confident  thai  they  will  not  be  overdone  Arrange 
them  on  a  dish  and  put  between  them  the  rest 
of  I  he  filling  and  then  sprinkle  them  with  sharp 
rosewater  until  the  dish  is  full.  Sprinkle  with 
plenty  of  ground  sugar  and  present  it.  And  if 
some  syrup  of  thickened,  honeyed  rosewater 
syrup  is  dripped  on  it,  it  will  be  good,  God 
willing. 


t 


Sound  System 


Music  crosses  continents,  cultures,  people  and  nature.  Like 
language,  it  enables  us  to  communicate,  and  musk  has  run  through 
the  veins  of  great  composers  and  even  the  tone  deaf,  as  I  heir 
favourite  tunes  revolve  about  their  heads. 


Left  lei  right:  Traditional 
musk-tan*  in  Mumcctt;  18*- 
ccnUiry  manuscript  on  musi- 
cal CfflnposiTkci  and  rhythm 
^hoh'in^a  qihmi  (guitar) 
from  Ttiflrinr  ul-tttatjtimathy 
Kamant  Khidir  A^a. 


Islam  doesn't  for  hid  all  types  ot  music,  only 
those  which  k\id  lo  improper  behaviour* 
and  today  the  A  rah  world  has  also  witnessed 
some  great  musicians,  like  Oum  Kolthoum, 
the  Lite  legendary  songstress,  also  known  its 
the  *  Nightingale  of  the  Nile,  who  dominated 
a  gentry  Lion  with  the  poetry  of  her  songs 
and  her  lilting  voice;  and  Muhammad  Abdul 
Wahab,  who  set  classical  poetry  tVom  the 
A  rah  golden  age  alight,  inspiring  pride  in  his 
li stealers  for  ibdr  rich  heritage. 

Do  ZQ^-ceittiiry  artists  and  singers  know  ihsil 
much  of  their  craft  lies  in  the  hands  of  9ai- 
century  Muslims?  These  artists,  particularly 
al-Kindi,  used  musical  notation,  the  system  of 
writing  music.  Ihey  also  named  the  notes  of  a 


musical  scale  with  syllables  instead  of  letters, 
called  sol  miction  "lhe*e  syllables  make  up 
the  basic  scale  in  jiulml  loday  and  Ave  are  all 
fa  in  it  tar  wjfh  dohT  ray,  me,  far  so,  la,  tee.  The 
Arabic  alphabet  for  these  notes  is  Dal-Ra- 
Mi  in- Fa -Sad  Lam  Sm/ J  he  phonetic  similarity 
between  todays  scale  and  the  Arabic  alphabet 
used  in  the  9"'  century  is  striking, 

Muslims  were  also  developing  musical 
instruments,  Eleven  hundred  years  ago, 
al-Kindi  suggested  a  detailed  fretting  Inr 
the  'ltd  (lute)  while  also  disc  ussing  the 
eositiological  connotations  of  music.  In  using 
the  alphabetical  annolalion  lor  one-eighth, 
he  built  on  and  improved  I  he  achievement  of 
Greek  musicians. 


■sU5 


Al- Kindt  was  one  oj  the  first  to  realize  the  therapeutic  value  of  music  and 

tried  to  cure  a  quadriplegic  boy  with  musical  therapy,  After  consulting  most 

reputable  physicians,  the  hoys  father  tost  hope  ami  decided  to  try  al-Kindi  as 

a  List  resort.  Seeing  the  hoy,  al-Kindi  called  his  music  students  and  ordered 

diem  to  play.  Ike  hoy  relaxed,  sat  up  and  talked  white  the  music  played 

Seeing  this  improvement,  al-Kindi  asked  the  hoys  father  to  talk  to  his  son, 

which  he  quickly  did,  hut  as  soon  as  the  musicians  stopped  piaying  the  hoy 

returned  to  his  former  ill  state.  Hie  father  wanted  them  to  keep  playing,  hut 

ah  Kind i  said,  Wa  it  was  an  episode  in  fas  life.  No  one  can  lengthen  another 

persons  life.  Your  son  has  fulfilled  the  divine  term'  today  music  therapvis* 

established  healthcare  profession  that  uses  music  to  help  physical*  cmotiaht* 

and  mental  conditions.  tM 
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Two  niuskians  as  depicted  in  Alfonso  XYCanligas  rfv  Santa  Marw\  I  Vb  tcnUiry. 


Ahuut  seventy  years  after  al-Kindi,  al-Rsrabi 
invented  the  ruhabah,  an  ancestor  ot  the  violin 
family,  a  [id  qnmnt,  a  table  zither.  He  wrote  five  books 
on  nsLi>3L  luil  thi'iiiYut  fUmk  (■/AIjwl  cm  the  tliLin  y 
of  music  was  his  masterpiece.  In  the  12"'  century,  it 
vvjis  translated  into  }  lehmv,  nntl  then  iulo  Latin.  I  he 
influence  of  al-Farabi  and  his  book  continued  up  to 
the  16,h  ceillury, 

Main  instruments  used  in  traditional  music,  rock 
bands  and  orchestras  today  take  their  names  ami 
origins  from  Arabic-Muslim  origins.  Instruments 
=i Ll-  [lit;  lute  came  from  the  nl-'titt,  the  rebec  from  the 
nibahuh,  the  guitar  from  the  qittim  and  the  naker 
from  itnqqtmu  a  goatskin -covered  wooden  drum. 

Roving  mumians,  iiu'k^liUs  and  travellers  all 
helped  Arabic  music  on  its  way  into  Europe,  and 
this  shaped  (he  cultural  and  artisli*.  lite  ol  Spain 
and  Portugal  under  l be  eight  hundred  years  of 
Muslim  rule  Ojieoj  the  earliest  examples  of  this 
is  found  hi  the*  collection  of  Omtigm  (k  Sttntti 

irhi,  Composed  around  1252  upon  the  orders  of 
Alfonso  X  el  Sabio,  kiny  of  Cast  ilk  and  Aragoik  ibis 
collection  consists  of  41 S  religious  songs  about  the 
Virgin  Mary  (phtih). 


c 


BdfHv  right:  ]$*  century  manuscript  on  musical 
composition  and  rhythm  showing  a  rahfrbflh  from 
Ttifiritn  oi-HiaqftTTUit  by  Qamani  Khidir  Aga/Hiis  is 
on  ancestor  of  the  violin  family. 


'Arabs,  when 
they  came 
to  Europe,  in 
the  beginning 
of  the  eighth 
century,  were 
more  advanced 
in  the  cultiva- 
tion of  music, ... 
in  the  construc- 
tion of  musical 
instruments, 
than  were 
European  na- 
tions, thus  only 
can  their  as- 
tounding musi- 
cal influence  be 
accounted  for/ 

C  Engel, 

a  20    century  history 

oi  music  scholar 
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Many  individuals  also  played  a  par!  in  the 
spreading  of  music  into  Europe.  Legendary 
influence  lie*  with  one  manh  Ziryab,  known  as 
tin  blackbird,  because  of  his  melodious  voice 
and  dark  complexion.  He  was  a  gifted  pupil  of 
a  renowned  Baghdad  musician  but  his  talent 
and  excellence  in  music  .slowly  overtook  his 
teacher's,  so  the  Umayyad  caliph  invited  him 
to  Andalusia. 

Ziryob  set  lied  in  the  court  of  Cordoba  in 
822  CEP  which  was  then  under  the  Caliph 
7\bd  a  I  Rahman  llr  the  son  of  the  Umayyad 
caliph.  He  arrived  at  the  right  time  as  Ahd 
a  I  Rahman  II  was  investing  in  the  arts  and 
Andalusian  cultural  lite  was  flowering.  Here. 
Ziryub  found  prosperity  and  recognition:  of 
his  art,  becoming  the  court  entertainer  with 
a  monthly  salary  of  200  golden  dinars  in 
addition  to  many  privileges.  This  promotion 
gave  him  a  greal  opportunity  UT  Sel  his  talent 
und  creation  free  from  any  boundaries,  and  he 
went  on  to  revolutionize  music. 

His  accomplishments  are  many,  including 
establishing  the  first  conservatory  in  the 
world  in  Cordoba ;  teaching  harmony  and 
composition;  introducing  the  lute  [at-'ud]  to 
Europe  and  adding  the  fifth  bass  string  to  it; 
replacing  the  wooden  plectrum  with  a  qui] I 
feather  from  a  vulture;  rearranging  musical 
theory  completely  by  setting  free  metrical  and 
rhythmical  parameters,  so  creating  new  ways 
of  expression  (muH^i^shnh,  ztijai  and  nawhah 
suites).  Marty,  like  music  historian  J  Lilian 
liibera.  say  that  counterpoint  and  polyphony 
were  hrsl  developed  in  the  Cordoba 
conservatory  around  IU00CF. 

Henry  Terrace*  the  French  2UEh -cenlury 
historian,  said,  'After  the  arrival  of  this  oriental 
(Ziryab),  a  wind  of  pleasure  and  luxurious  life- 
blew  through  Cordoba,  An  atmosphere  tilled 
with  poetry  and  exquisite  delight  surrounded 


Ziryab;  he  composed  his  songs  at  night  in  the 
company  of  two  servants  who  played  the  luter 
I  le  gyve  his  art  an  unprecedented  value,,..1 

This  unprecedented  value  has  remained 
through  the  last  millennium  for  the  whole 
world  to  enjoy  m  the  many  different  forms 
musk  takes  today. 


Ihe  Ottoman  Caliphate  was  die  first 

Euro- Asian  sUnte  to  fiavc  a  permanent 

military  musical  hand.  Pounded 

in  1299,  the  famous  Mehterhane 

military  hand  followed  the  caliph  in 

his  expeditions,  ft  would  arrive  in  the 

middle  if  hat  ties  to  rouse  the  spirit  of 

the  soldiers  while  also  terrifying  the 

enemy.  Vie  Janissary,  an  elite  army,  til  so 

had  a  hand  of  six  to  nine  members  with 

instruments  like  drums,  zimuh  clarinets, 

triangles,  cymbals  (zil)  and  kettledrums 

of  war  (kos  and  uaqqara).  Tficse  were 

tarried  on  the  bath  of  camels* 

Europeans  met  the  Janissary  hands 

in  peace  and  war.  On  various 

ambassadorial  receptions  it  became 

fashionable  to  have  Ottoman  Turkish 

instruments*  the  'Tarquerie  fashion,  m 

Europe.  Ihe  Janissaries  were  defeated 

at  thelites  of  Vienna  in  J683,a*id 
left  behind  their  musical  instiuments 
Tins  was  an  event  that  ted  to  the  rise 

of  European  military  hinds.  Even 

Napoleon  Bonaparte^  French  military 

bands  wen  equipped  with  Ottoman 

war  musical  imtrionents  such  as  zil 

(cymbt  he  kettledrums.  It  is  said 

thai  Napoleon*  success  in  the  battle 

Austalitz  (1805)  was  due  in  part  to  the 

psv  Jiotogicat  impact  of  the  noise 
\r  of  his  fanfares 


Fashion  and  Style 


'Beauty  of  style 
and  harmony 
and  grace  and 
good  rhythm 
depend  on 
simplicity/ 

Plato 


* 


Fashions  may  come  and  go,  but  timeless  style  will  always  be  a 
foundation  of  taste,  So  il  may  not  be  surprising  to  find  out  thai  many 
present  European  styles  and  ideas  of  dressing  arrived  twelve  hundred 
years  ago  when  Spain  was  part  of  the  Islamic  world. 


Ziryah  the  musician  and  etiquette  teacher,  was 
a] mi  a  trendsetter  and  slyfe  icon  in  9lh-cenlury 
Cordoba,  Spain.  "He  brought  with  him  all  the 
fashion.  Baghdad  was  the  Pari*  or  New  York 
of  its  day  and  ..,  you  have  this  influx  oi  idea?; 
From  Baghdad  to  Cordoba,  .so  he  brought 
with  him  toothpaste  and  deodorant,  and  short 
hair...  I  his  is  the  thing;  Cordoba  had  street 
lighting,  sewage  works,  running  water...1  said 
author  |ason  Webster  about  Kiryab  when 
speaking  with  Rageh  Omar  on  the  BBC's 
recent  An  tsUimk  History  of  Ettfppe* 

Baghdad  in  \uk\  was  a  great  cultural  and 
intellectual  centre  of  the  Islamic  world,  from 
which  Ziryab  also  brought  new  tableware,  new 
sartorial  fashions  and  ever?  the  games  of  chess 
and  polo.  I  11-  was  renowned  as  an  eclectic  man 
with  good  taste  and  his  name  was  connected 
with  elegance.  With  his  refined  and  luxurious 
ways,  he  defined  the  court  of  the  caliphs  while 
the  average  Cot  doban  imitated  his  hairstyle, 
the  new  short  look,  and  enjoyed  the  leather 
furniture  he  brought  to  Spain 


i 


I  U'nn   krrace.  the  French  historian,  said 
twelve  hundred  years  later  of  Ziryab  that*  *He 
introduced  winter  and  summer  dresses  setting 
exactly  the  dates  when  each  fashion  was  to  be 
worn,  I  |e  also  added  dresses  ol  half  season  tor 
intervals  between  seasons.  Through  him.  luxu- 
rious dresses  of  the  Orient  were  introduced  in 
Spain.  Under  his  influence  a  fashion  industry 
was  sel  up,  producing  coloured  striped  fabric 
and  coats  of  transparent  fabric,  which  is  still 
found  in  JVloroei  n  today' 

Ziryab s  achievements  gained  him  the  respect 
of  successive  generations,  even  up  to  the 
present  day.  In  the  Muslim  world,  there  is  not 
a  single  country  that  dots  not  have  a  street, 
a  hotel*  a  club  or  a  cafe  named  after  him.  In 
the  West,  scholars  and  musicians  still  pay  him 
tribute. 

His  time  in  southern  Spain  uurn.idrd  with  a 
movement  and  development  that  shook  the 
Muslim  world  in  general  because  without  a 
doubt,  a  lone  man  could  not  achieve  the  total 
transformation  that  occurred.  Il  s  just  that  heh 


Marly  IT11,  century  inn  nu  scrip!  tirkd  Album  of  the 
Suthiri  Ahmed  I  by  KdbLntor  P^-^Iili.  simwiog  typical 
costumes  of  this  linic 


Ziryab,  has  become  the  legendary  figure  asso- 
ciated with  this. 

Muslims,  especial  1>  in  Andalusia,  developed 
a  sophisticated  lifestyle  pattern  that  was 
based  on  seasonal  influences.  The  choice  to 
eat  particular  foods  and  wear  certain  types  of 
clothing  and  materia]  was  crucial  in  providing 
comfort  and  well  being.  In  clothing  terms, 
winter  costumes  were  made  essentially  from 
warm  col  ton  or  wool  items,  usual]  y  in  dark 
colours.  Summer  costumes  were  made  of  light  I 
materials  such  as  cotton,  silk  and  lias  thai 
came  in  light  and  brilliaul  colours  trom  local 
dye  work*, 

Andalusian  Muslims  were  also  heirs  to  a 
number  ol  oak  -based  induslries  developed  by 
the  Romans,  including  the  making  of  cork 
soled  shoes.  I  hey  intensified  and  diversified 
the  production  technique  and  c< irk- soled 
shoes  became  universal  in  the  country,  and  a 
staple  of  the  e\pm  1  hade.  "Ihe  shoe  \^\^  called 
qunj,  the  plural  is  iupvtj.  which  subsequently 
relumed  to  Castilian  in  the  form  nUonfut'. 
The  artisan  who  made  I  he  product  was  a 
ijufnuf.  Such  an  artisan  was  Abdullah,  a  Suti 
mystic  sandal  maker  of  Seville,  mentioned  by 
Ibn  Arabi.  Artisans  of  this  trade  had  living 
quarters  called  tjtimuptu  now  Caraquin.  in 
Grahada,  Madrid  also  had  (and  still  has)  an 
oak  district, 

Two  medieval  Muslim  writers,  ai-Saqati  and 
Ihn  Ahdun,  provide  detailed  specifications  ol 
the  making  of  cork -soled  shoes,  notably  that 
the  leal  her  stitched  to  the  back  should  not 
be  skimpy,  and  that  lea  I  her  should  be  scwTn 
to  leather,  with  no  filler  inserted  in  between, 
Some  shoemakers  put  sand  below  the  heel  to 
make  it  higher,  causing  it  to  break  when  worn. 
The  more  .sophisticated  styles  and  methods 
were  then  adopted  by  Christians  after  the 
conquest  of  abAndalus, 


So  the  next  Nine  you're  out  shopping  for  the 
latest  fashions  in  the  fane  jest  designer  shops, 
remember  the  high  heels  of  a  thousand  years 
ago.  When  you  try  on  a  light  pair  of  summer 
trousers  or  a  dress  remember  Ziryab,  the 
blackbird  from  twelve  hundred  years  ago. 
because  I  his  was  the  time  such  ideas  were 
flying  into  Europe  from  the  East! 


i 


Carpets 


T 


hank] -LILLY,  about  five  hundred  years  ago  carpets  replaced  the  usual 
floor  covering  of  rushes  that  were  scattered  about  and  changed  from 
time  to  time. 


Below  left:  In  the  early  16'* 
century,  Cardinal  WoJsey 
decided  re  rid  the  Roots  of 
Hampton  Court  of  the  unhy- 
gienic rushes  and  use  carpet* 
inslcad.  I  If  iirdcTcd  vixl) 
Damascene  CarpetSfcin-]gi  Hal- 
ing in  Da/Matt  usfc  arid  a  few 

more  from  Venice 

Below  right:  Carpet*  were 
also  used  to  drape  over  cam 
els  on  long  journeys  tu  add 
some  levd  ofcomforl  for  the 
riderP  and  also  as  saddle  bags 
tu  store  provision  s, 


Fifteenth -century  writer  Erasmus  had  quite 
definite  ideas  about  these-  rushes  on  English 
floors,  spying;  *'Ihc  floors  are,  in  general,  laid 
with  white  clay,  and  are  covered  with  rushes, 
occasionally  renewed,  but  so  inn  perfectly, 
that  the  bottom  layer  is  left  undisturbed* 
sometimes  for  twenty  years,  harbouring 
expectoration,  vomiting,  the  leakage  of  dogs 
and  men.  ale  droppings,  straps  of  fish,  and 
other  abominations  not  fit  to  he  mentioned. 
\\  bene  vex  I  Vie  weather  changes  u  vapour  is 
exhaled,  which  1  consider  very  detriment  a  J 
to  health.  I  may  add  that  1'ngland  ...  would 
be  much  more  salubrious  if  the  use  of  rushes 
were  abandoned.  r  J 

To  avoid  such  pitfalls  of  twenty -year-old 
undisturbed  flooring,  Hampton  Court  is  satd 
lo  have  had  the  rushes  changed  daily  upon 


the  orders  of  Cardinal  Wolsey.  [here  is  also 
an  illustration  in  lanibelh  FjltiCf  lluil  shows 
King  Edward  IV  ( I46I-14W)  seated  in  a  room 
strewn  with  bright  green  rushes.  I  ortunately 
Cardinal  Wolsey  look  personal  interest  in  his 
floor  coverings  and  eventually  rid  1 3  Limp  ton 
Court  of  tht  rushes,  ordering  seven  carpets 
from  Venice  and  another  sixly  Damascene 
carpets,  originating  in  Damascus,  in  1520. 

Carpets  come  from  an  old  tradition  of  carpet 
making,  a  I  radii  ion  that  started  long  before 
Islam.  Carpets  were  first  made  by  the  Bedouin 
trihes  of  Arabia,  Persia  and  Anatolia,  who 
used  them  as  tents,  sheltering  them  from 
sand  storms;  floor  coverings  providing  g  resit 
comfort  for  the  household;  wall  curtains 
providing  privacy;  and  tor  items  such  as 
blankets,  bags  and  saddles. 


For  Muslims,  carpets  art1  held  in  special 
esteem  and  admired  lor  being  part  of  Paradise. 
Inspired  by  this,  they  developed  both  the 
design  and  weaving  technique,  and  so  their 
carpets  came  in  wonderful  colours.  This  was 
also  due  to  Muslim  chemistry  producing  new 
tinctures  lor  tanning  and  textiles.  A  Tunisian 
scientist  called  Ibn  Hadis  in  the  I  L,hcenlury 
carried  out  pioneering  work  on  inks  and  the 
colouring  of  dyes  and  mixtures  in  produce  his 
Staff  of  the  Scribes. 

As  well  as  being  colourful*  Muslim  carpets 
were  renowned  for  their  quality  and  rich 
geometric  patterns  ol  stars*  octagons  triangles 
and  rosettes,  all  arranged  around  a  lar^e 
cent  nil  medallion.  Arabesque  iind  iloral 
patterns  tilled  the  areas  around  these  shapes 
pulling  it  all  together  with  a  sense  of  unity. 

Carpets  could  be  huge,  covering  enormous 
floors  of  an  entire  audience  hall*  or  miniature 
rugs  fur  individuals  which  gave  people  a  clean 
space  to  pray  or  simply  to  sit.  Wherever  they 
were,  the}'  could  place  the  rug  on  the  floor  and 
know  it  would  be  clean. 

In  turope  carpets  caught  on  quickly  and 
became  status  symbols.  King  Henry  \  111 


(ruled  1 3t)y- 15-17)  is  known  to  have  owned 
over  four  hundred  Muslim  carpets*  and  a 
portrait  made  of  him  in  1537  .shows  him 
standing  on  a  Turkish  carpet  with  its  Ushak 
star.  Muslim  designs  also  decorate  bis  robe 
and  curtains; 

llut  the  earliest  English  contact  with  Muslim 
carpets  was  v.  ben  the  grandson  of  William 
the  Conqueror,  who  lived  in  the  Abbey  of 
Clunyr  gave  a  carpet  to  an  hnglish  church  in 
the  12"L  century.  At  this  s;mic  time,  the  Muslim 
geographer  and  philosopher  aJ-ldrisi  said  that 
woollen  carpets  were  produced  in  Chinchilla 
and  Murcia,  both  now  in  Spain,  and  we  re- 
exported all  over  the  world. 

Paintings  made  in  the  bite  medieval  period 
show  us  how  and  where  carpets  were  used 
and  what  people  thought  of  them.  In  14'1,  and 
15H- century  Europe,  they  were  first  used  In 
Christian  religious  paintings.  Thenh  in  the 
I5'1,  century,  the  European  landed  gentry 
displayed  them  from  windows  and  balconies, 
like  the  Venetian  Capacciol  I  he  17-h  century 
saw  decorative  carpets  covering  table  tops  and 
their  buses.  Cupboard  and  window  carpets 
also  made  an  appearance. 


hrnm  left  hi  right;  A  Turkish 
lady  weaving  a  carpet  cm  a 
kmiiua  Musiiim  prostrating 

(m  his  prayer  mat. 
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Carpets 
were  also 
valuable  gifts, 
exchanged 
during 
diplomatic 
missions  to 
Europe. 
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Kelgian  artists  wire  also  in  spired,  Van  Eyck's 
painting  or  the  Virgin  and  Child  with  Si 
Donalian,  St  George  and  Canon  Van  der 
Paele,  which  he  painted  in  1 43ft  at  Bruges 
shows  Mar)1  (pbuh)  seated  on  a  carpel  with 
geometrical  shapes,  mainly  circles,  drawn 
in  [Hind  rosettes  combined  with  lo/x -riges  and 
eight  pointed  star  motifs. 

Muslim  carpets  were  so  highly  prized  lhal 
a  Victoria  and  Albert  Museum  publication 
quotes  a  chapter  in  Hakluyfs  Voyages,  entitled 
'Certain  directions  given  ...  toM  Morgan 
I  hAbkthorm  sent  into  Persia.  J57y'1  talking 
about  a  plan  to  import  Persian  carpet  makers 
isi to  England.  It  says:  In  Persia  you  shall  find 
carpets  of  course  thrummed  wool,  the  best 
of  the  world,  and  excellently  coloured:  those 
cities  and  towns  you  must  repair  top  and  you 
must  use  means  to  learn  all  the  order  of  the 
dyeing  of  those  thrums,  which  are  so  dyed  as 

neither  tain,  wine,  nor  yet  vinegar  can  stain 

If  before  you  return  you  could  procure  a 
singular  good  workman  in  the  art  of  Turkish 
carpet  making,  you  should  bring  the  art  into 
l he  Realm  and  also  thereby  increase  work  to 
your  company" 


Besides  the  Ottoman/Turkish  carpet,  no  other 
carpel  reached  the  status  and  popularity  of 
the  Persian  carpel,  which  because  a. state 
enterprise  in  the  Safavids'  reign.  Ihese  rulers 
developed  trade  relations  with  Europe  and 
under  Shah  Abhas  I  ( 1 587-1 619),  and  their 
export  and  tliL -silk  trade  became  the  main 
sources  ol  income  and  wealth  for  the  Sfllavid 
stale.  Ihey  were  also  valuable  gifts,  exchanged 
during  diplomatic  missions  to  Europe, 

Carpel  making  was  a  huge  industry  mui 
became  a  professional  art  requiring  designers 
to  draw  patterns  first  on  paper  before 
Iranslating  them  into  woven  designs.  This 
was  on  a  massive  scale,  and  manufacturers 
received  orders  from  humpian  consumers, 
Persian  craftsmen  from  Tabriz,  Kashan, 
Isfahan  and  Kerns  an  produced  eye 
dazzling  and  mesmeri/iny  designs,  clearly 
knotted,  ranging  from  medallion  centred 
carpels,  mihruk  carpets  and  vase  carpets  to 
'personalized'  carpets  hearing  the  coat  of  arms 
of  a  number  of  European  rulers.  Many  of  the 
carpels  had  a  rectangular  centre  dominated 
by  a  medallion,  and  a  border,  which  could  be 
several  bands  ol  various  widths. 


But  by  the  early  l^h  century  the  carpel 
industry  started  to  decline,  partly  due  to 
historical  events  and  conflicts,  which  lost 
Persia  its  st ability  and  security,  and  because 
Hun  spcans  began  manufacturing  their  own  in 
the  1811' century. 

Hie  first  production  of  imitated  Muslim 
carpets  in  Km  npe  was  under  English 
patrons.  The  Royal  Society  of  Arts  promoted 
the  establishment  or  successful  carpet 
manufacturing  on  the  Principle  o  (Turkish 
Carpets1  through  subsidies  and  awards,  So 
between  1757  and  1759,  Ehe  Society  ^  e 
£  1 50  as  awards  for  the  best  Turkish  'imitated' 
carpets. 

Today  Berber  carpets,  those  from  North 
Africa,  are  increasing  in  popularity  faster 
than  any  oilier  type.  Berbers  do  not  show 
footprint  marks  or  vacuum  tracks,  and  they 
can  have  thicker  yarns  than  other  level  loop 
pile  carpets.  They  are  available  to  all  because 
they  come  in  expensive  wool  fihres  or  less 
expensive  nylon,  olefin,  nr  nylon -olefin  fibres. 

With  modem  sophisticated  manufacturing 
materials,  carpets  have  become  one  of  the 


cheapest  available  flooring  methods  in 
houses,  apartments  and  offices.  The  comfort 
and  warmth  they  offer  has  increased  their 
popularity*  making  them  the  most  used 
flooring  system.  They  are  also  a  luxury 
eon.nHK.tity,  sought  by  collectors,  textile 
museums  and  traders,  while  the  fame  of  the 
flying  carpel  oPAFa  al-Diu  ha.s  added  a  pinch 
of  emotional  mystery,  Carpeting  has  become 
essential  to  life  in  the  modern  world. 
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02  SCHOOL 


What  is  learnt 
in  youth  is 
carried  in 

stone/ 


Arabic  proverb 


What  you  wril  find  in  this  chapter  is  that  which 
education,  learning  and  appiy  ing  knowledge  f 

ety,  School  is  one  of  the  institute 
in  learning  right  from  the  primary- lev ' '  n 
find  the  illustrious  House  of  Wisdc*  iiiuetlw 

Baghdad 


vihzations  great: 

!  outcome  like  bettering 

,n  and  the  Muslims  excelled 

hools  through  to  univer 

tual  academy  m  B1   century 


The  ethos  of  learning  was  a  where  enquiring  minds  searched  for  truth 

hared  on  scientific  rigou  jeri  mentation  wher<*  opinion  and  speculation 

,vere  cast  out  as  u  i>  pupils    This  system  of  learning  embodied  by 

aval  Islam  f  He  backbone  and  foundation  from  which  came  forth 

Hie  exceptional  is  and  discoveries 

Here  yot.  r  how  one  thousand -year-atd  chemical  processes  helped 

form  it  b  global  rndustries,  where  the  word  chairperson  came  from, 

of  admiral,  tabby  and  sofa  You  II  read  that  Robinson  Crusoe 
v     i  to  be  stranded  and  that  Wiliiam  Morris 

ed  by  Musi •  i \  arabesque  patte 
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House  of  Wisdom 


■ ' — 

THt:  HhVDAV  of  BACiUDAD  uas  twelve  hundred  years  a^o when  it  was 
the  thriving  capital  ol  the  Islamic  world.  For  about  five  hundred  years 
the  city  boasted  the  cream  of  intellectuals  and  culture,  a  reputation 
gained  during  ihc  reigns  of  Caliphs  al-Rashid,  al-Mamun*  ftl-Mu'uidhid 
and  al-MuktafiT  It  was  the  worlds  richest  city  and  a  centre  for  intellectual 
development,  being  second  in  size  only  to  Constantinople,  with  over  one 
million  inhabitants. 


People  on  the  cutting  edge  of development 
and  discovery  group  loyelher  yiid  -So  i|  was  in 
Baghdad  under  the  four  generations  of  these 

caliphs.  The  reason  that  Ha^hdad  had  reached, 
and  maintained,  such  a  pinnacle  was  that 
these  caliphs  had  taken  a  per.sonal  interest  in 
collecting  global,  groundbreaking  scientific 
works*  As  well  as  hooks,  they  hroughl 
together  Muslim  scholars  to  Create  one  of 
the  greatest  intellectual  academies  in  history 
called  ih?  I  louse  of  Wisdom.  This  intellectual 
powerhouse,  coupled  with  the  prowess  o| 
Baghdad,  meant  the  city  was  the  headquarters 
for  [he  Arts,  Sciences  and  Letters,  and  I  he  role 


ir  pljyed  in  (he  spread  and  development  of 
knowledge  in  the  Ails  and  Sciences  was  huge, 

ihe  1  louse  (Academy)  *>f  VYLsdorn  was  known 
K  two  names  according  to  it*  development 
stages.  When  it  was  like  a  .single  hall  in  the 
time  of  I  iarun  al- Rash  id  it  was  named  Bayt 
fti-IIikiiitih  hut  kiter,  as  it  grew  into  a  Sarije 
insliluk/iJaidemy,  in  the  time  of  al-Mamun, 
it  was  named  Diirat-ilihnaith  a  cut  both  mean 
llhe  Hn use  of  Wisdom'  It  housed  a  large 
library,  the  Library  ol"  Wisdom'  or  Khizamtf 
ill  llihmrih  and  this  held  a  huge  collection  of 
different  scientific  subjects  in  many  languages 
making  it  a  .scientific  academy. 
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Baghdad  in  l*J?Z.  Eleven  cmlunc&csirircr.ihj.'i  tujMial 
^■as  the  site  t>l  shr  I  Inuw  [it  Wisduiti- 


Syrian  stamps  issued-  in  I W4  showing  al-Kini'li,  a  Ll'alIiii^  sl J jtvl  jr  in  the 
Hou&c  of  Wisdom,  who  translated  cHl-  work  c*l"  Aristotle* 


Caliph  Mohammad  a!  Mahdi  first  began  col- 
lecting manuscripts  when  he  came  across 
them  during  his  war  expeditions,  I  [is  sun, 
Caliph  all  ladk  carried  on  this  work  until  his 
son.  Caliph  Harun  a!  Rashidn  who  reigned 
from  7H6  to  tf09  ('I-,  foi  mally  huilt  the  scien- 
tific collection  and  Academy  ot  Science.  Cal- 
iph al-Manum,  who  reigned  for  twenty  years 
from  8I3T  extended  I  tie  I  [onse  t>f  Wisdom  and 
designated  a  section  or  wing  for  each  branch 
of  science,  so  the  place  was  full  to  bin  sting 
with  scientists  ot ''L'htthi,  art  scholars,  famous 
translators,  authors*  men  ol  letters*  poets,  and 
professionals  in  the  various  arts  and  craJts. 

These  medieval  hrains  mel  every  day  tor  trans- 
lation, reading  writing,  discourse*  dialogue 
and  discussion.  The  place  was  a  cosmopolitan 
melting  pot  and  the  languages  thai  were  spo- 
ken and  written  included  Arabic,  the  Lingua 
franca,  Karsi,  Hebrew,  Syriac,  Aramaic;  Creek, 
Latin  and  Sanskrit,  which  was  used  to  translate 
the  ancient  Indian  mathematics  manuscripts. 

Among  the  famous  translators  was  Yuhanna 
ibn  al  Bilriq  al  Turjuman,  known  as  the 
Translator  lonahu  son  of  the  Patriarch-  £  le 
was  more  al  home  with  philosophy  than 
medicine  and  translated,  from  Latin,  We  Bo&k 


of  Animals  by  Aristotle  which  was  in  nineteen 
chapters,  llunayn  ibn  Ishaq  was  also  a 
renowned  translator  of  the  books  by  the  Creek 

physician  Hippoc rales  and  Galen, 

Al-Kindip  tbe  physician,  philosopher,  math 
emalician,  geometer,  chemist  logician  and 
astronomer,  was  chosen  by  Caliph  a.-Ma'mun 
to  be  one  of  the  scholars  leading  the  trail  si  a 
tion  i if  the  work  of  Aristolie,  I  le  had  his  own 
personal  library  which  used  to  be  referred  to 
asaUKindiya. 

Al-Ma'mun  was  a  forward- thinking  caliph 
and  contacted  olber  world  leaders  in  his 
pursuit  for  knowledge.  It  is  said  that  he  wrote 
to  the  king  of  Sicily  asking  him  lor  the  entire 
contents  of  the  Library  of  Sicily,  which  was 
rich  in  philosophical  and  scientific  books.  The 
king  responded  positively  to  the  Caliph  by 
sending  him  copies  from  the  Sicilian  Library, 

The  transportation  of  bwks  varied.  Wit  hi  hi  I 
the  availability  ot  modern  planes,  it  i>alsi. 
said  that  al-MaVmm  used  *i  hundred  camels 
to  carry  handwritten  books  and  manuscripts 
from  Khurasan  in  Iran  to  Baghdad. 

The  Byzantine  emperor  was  also  approached 
because  al- Ma  mini  wanled  to  send  some  of 
his  scientists  to  translate  the  useful  books  thai 


If  he  (the 
teacher)  is 
indeed  wise  he 
does  not  bid 
you  enter  the 
house  of  his 
wisdom,  but 
rather  leads 
you  to  the 
threshold  of 
your  own  mind/ 
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were  stored  in  his  empire.  The  emperor  said  yes  and  the  scientists 
went,  and  were  also  charged  writh  bringing  hack  any  hooks  oi  the 
Greek  intellect uals, 

CaJiph  al-Ma'mun  not  only  steered  the  organization  of  the  House 
of  Wisdom,  but  also  participated  with  ihe  scientists  and  scholars 
in  I  heir  discourses  and  discussions  and  built  an  astronomy  centre 
called  Marsad  falaki.  It  was  run  by  his  personal  astronomers,  a  few 
named  Sanad  ibn  All  al  Yahoudi  and  a  Muslim  named  Yahya  ibn 
Abi  Mansour.  It  is  said  that  Sanad  became  a  Muslim  al  the  hands  of 
al -Mamun  himseJf. 

As  well  as  taking  up  the  reins  of  the  I  louse  of  Wisdom.  al-Mamun 
took  after  his  father  in  establishing  many  higher  institutes* 
observatories  and  factories  for  textiles.  It  is  said  that  the  number  of 
higher  institutes  during  his  reign  reached  332.  I  hey  were  packed 
with  students  pursuing  various  subjects  in  the  arts  and  sciences. 

He  also  apparently  asked  a  group  of  wise  men  to  prepare  u  map  of 
the  world  for  him  which  they  did  This  was  knowrn  as  al-Ma  mini's 
map,  or  al-sumh  al-ma'muiuyah*  which  expanded  upon  those  which 
were  available  during  l  he  lifetime  of  Ptolemy  and  other  Greek 
geographers. 

Among  the  House  of  Wisdoms  luminaries  of  the  time  were  the 
Banu  Musa  brothers,  Muhammad,  A  timed  and  al -Hasan  n  known 
as  mathematicians  and  inventors  of  trick  devices;  al-Khwarizmi, 
the  "father1  of  algebra;  al-Kindi,  inventor  of  decryption  and  musical 
theory-  Saeed  ibn  I  laroun  al-Katib,  a  scribe  or  writer;  I  lunayn  ihn 
ishaq  al-'lbadi*  physician  and  translator  and  his  son  Ishaq.  these 
names  appear  time  and  time  again  throughout  this  book  because 
these  individuals  were  researching,  discovering  and  building  a  vasi 
edifice  of  knowledge,  based  on  real  experiments,  that  has  provided 
a  firm  bedrock  for  much  of  what  we  know  today, 

Al-Ma  rnun  was  a  visionary  of  education  and  some  historians  have 
given  him  the  title  of  "Ihe  Master  of  Arab  Civilization'  because  ol 
what  was  IdL  behind  as  cultural  heritage  in  Baghdad.  The  1  louse 
of  Wisdom  and  the  splendour  of  Baghdad  made  it  a  pulsating 
metropolis,  crowded  with  the  great  minds  of  the  day. 

However,  we  musl  distinguish  between  the  Abbasid  Hi] use  of 
Wisdom  above  and  the  Katimid  I  louse  of  Wisdom  [Dar  Al-Hikma)t 
which  was  established  in  Cairo-  in  1UIK  by  the  Caliph  All  la  kirn. 
This  academy  lasted  165  years,.  Other  cilies  in  the  Eastern  provinces 
of  the  Islamic  world  established  several  'Houses  of  Science*  {Dar  d- 
Um)i  or  more  accurately  'Houses  of  Knowledge,  in  the  9"'  and  Wh 
centuries  lo  emulate  that  of  Dar  Hikma  in  Baghdad- 


ArtJ.Hiu;  irtiprc&ktfl  of  the  House  of 
\\  jmJobti  in  Baghdad. 


Schools 


'Stand  up  for 
your  teacher 
and  honour 
him  with  praise. 
For  the  teacher 
is  almost  a 
prophet. 

Did  you 
see  greater 
or  more 
honourable 
than  that  who  \ 
creates  fodK 
jnd  df ".-clops 
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SPENDING   UP  TO  S1XTPI  N   FORMATIVE  YEARS  IN  SCHOOLS,  W£  haVC 
favourite  teachers,  hated  .subjects,  and  a  hag  In J]  at  memories  from  sports 
days  lo  silting  exams.  Our  lives  are  moulded  by  timet  a  hies  of  classes, 
until  finally  we  emerge  with  a  head  full  of  some  kind  of  knowledge. 


In  Muslim  countries  a  thousand  years  ago> 
rhc  school  was  the  mosque.  There  was  little 
distinction  between  religion  and  knowledge 
as  the  mosque  was  both  the  place  of  prayer 
and  the  place  of  learning.  Subjects  included 
science*  so  religion  and  science  sal  side  by 
side  comfortably,  which  was  not  the  case  in 
other  parts  of  the  world.  According  to  Danish 
historian  Johannes  Pedersen,  learning  'was 
intimately  bound  up  with  religion  ,,.  lodevoti 
oneself  to  hot  hy  afforded  ,,.  i  Liner  satisfaction 
and  ...  service  to  Cod.  ...  iE  not  only  made 
men  of  letters  willing  to  accept  deprivation  ... 
it  prompted  others  to  fend  them  aid: 


Prophel  Mohammad  (pluih)  made  I  he  mosque 
the  main  place  of  learning  travelling  between 
them,,  teaching  and  supervising  schooling. 
Anywhere  a  mosque  was  established,  bask 
instruction  began.  I  le  also  seni  teachers  ol  the 
Quran  to  the  tribes  and  they  were  called  Aht 
al-Hut  or  'the  people  with  knowledge'  This 
meant  that  education  spread  everywhere  and 
these  travelling  teachers  lived  lives  ol  great 
con  ten  tme  nl.  In  Palermo,  Ibn  friawqal,  a  I0'1'- 
ccntury  geographer  merchant  and  traveller, 
claimed  to  have  counted  ahuul  lliree  hundred 
elementary  teachers. 


At  the  time  of  Prophet  Mohammad  (pbub ) 
in  the  7'K  century  there  were  nine  most]  lies 
in  Medina,  which  is  now  in  Saudi  Arabia, 
[he  first  school  I  hen  appeared  here  in  &5^ 
CI:  and  the  idea  of  schooling  spread  like 
wildfire,  so  one  sprung  Lip  in  Damascus* 
Syria  in  744.  Fighlh- century  Cordoba r 
Spain,  hud  .schools  and  by  the  late  9ib  cen- 
tury nearly  every  mosque  had  mi  ek  men 
lary  school  lor  the  education  of  both  hoys 
and  girls. 

A I  the  iige  ul  six  nearly  all  boys*  except  the 
rich  (who  had  private  tutors),  some  girls 
and  some  slave  children,  began  elementary 
school.  Tuition  was  normal)  free  or  so 
inexpensive  that  it  was  accessible  to  all F  One 
of  the  first  lessons  in  writing  was  to  learn 
how  to  write  the  ninety- nine  most  beautiful 
names  of  C  rod  and  simple  verses  from  the 
Quran.  Alter  this,  the  Quran  was  studied 
thoroughly  and  arithmetic  wa.s  added. 

By  the  Iff"  century,  teaching  was  moving 
away  [hull  the  mosque  and  into  the 
teachers  house,  which  meant  that  gradually 
schools  developed,  in  Persia  first.  "I  hen  by 

i066,  when  the  Normans  were  invading 
Kn^hiEul.  the  Seljuks  huill  the  Ni/amiyah 
school,  named  aftei  its  founder  Vi/ier 
Ni/um  al-Mulk  of  Baghdad.  Ihis  was  the 
first  proper  school  that  had  a  separate 
teaching  building.  However,  schools 
{rmtdnistis)  were  established  and  salaries 
were  designated  for  teachers  in  the  early 
days  of  I  si  Him. 

Like  many  Muslim  buildings,  schools  were 
constructed  with  nn  expense  spared,  and 
beauty  was  an  important  consideration. 
Bach  had  a  Courtyard  with  one,  two,  three 
or  four  limn?  (large  arched  halls  direct ly 
open  to  the  court yard),  which  were  used 
for  lessons,  as  well  as  a  prayer  hull  living 
accommodation  (individual  rooms)  and 
an  ablution  complex,.  Horlhe  first  lime, 


7?R 


i 


in 


in  I8VIJ,  Rij^hr.  ttayaridJI 

KUll  LVC,  a  I  in  IV{.T!iL|  v  Ci  H  i :  f !  li'  R 
■LlJIifiLStlll}.1,  Li  I    ni€3St|.UL"1 

inndruxtt  .ilil-  l-.nsp:1ul  in 
Ldii[u\  Turkey. 


Knowledge  ex- 
ists potentially 
in  the  human 
soul  like  the 
seed  in  the  soil; 
by  learning  th\ 
potential  b£U 
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the  state  or  ruling  caliph  exercised  some 
.supervision  over  teaching,  and  teachers  had  to 
have  permission  before  they  could  leach. 

A  I4lh-cennjry  Muslim  educationalist  Ibn 
al-Haj)  ha  J  much  to  say  aboul  schools:  "The 
SchooJs  should  be  in  the  bazaar  or  a  busy 
street,  not  in  a  secluded  place....  It  is  a  place 
for  teaching,  not  an  eating  house,  so  the  boys 

should  not  bring  food  or  money In  the 

organization,  a  teacher  must  have  a  deputy 
lo  st  l  the  class  in  I  heir  places,  a]  so  visitors 
according  to  their  rank,  to  awaken  the  sleepers* 
to  warn  those  who  dr>  what  they  ought  nol 
or  omit  what  they  ought  to  do*  and  bid  them 
listen  Us  the  instruction.  In  class,  conversation, 
laughing  and  jokes  are  forbidden.3 

By  the  I5,h  century,  the  Ottomans  had 
revolutionized  schools  by  setting  up  learning 
complexes  in  towns  like  Bursa  and  Hdirne  in 
Turkey,  I  heir  school  system  was  called  Kulliyc, 
and  constituted  a  campus-like  education*  with 
a  mosque,  hospital,  school,  public  kitchen  and 
dining  area.  These  made  learning  accessible  to 
a  wider  public  white  also  offering  free  meals, 
health  care  and  sometimes  accommodation. 
"the  hitih  Kulliye  in  Istanbul  was  such  a 


comply  ivilh  MvLvn  ^hnols  teaching  science 

and  theology, 

Where  did  all  the  money  come  from  for  all 
these  institutions?  Well,  not  so  much  in  ta*t% 
but  trom  public  funds  that  were  charitable 
donations  from  a  foundaiion  called  wnqf, 
Anyone  could  set  up  a  school  under  a  deed 
of  foundation  ;is  lony  as  they  abided  by  the 
beliefs  oflslam,  Finance  covered  maintenance, 
teachers;1  salaries,  accommodating  food  tor 
students,  and  also  bursaries  for  those  in  need. 

Because  education  was  held  in  such  high  es- 
teem, money  was  given  generously  and  learning 

flourished.  Ibn  Battuta,  the  HEl1- century  Mus- 
lim globetrotter,  talks  aboul  the  student,  who 
was  supported  one  hundred  per  cent: \..  any- 
one who  wishes  to  pursue  a  course  ol  studies  or 
to  devote  himself  to  the  religious  life  receives 
every  aid  to  I  he  execution  of  this  purpose' 

Many  students  in  the  2VT  century  would  like 
such  free  education,  and  even  though  the  I4lh 
century  may  seem  like  a  long  time  ago,  (he 
methods  of  organization,  logistics  and  system 
of  institutionalization  could  maybe  oiler  a  few 
pointers  for  today. 
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It  was  this 
great  liberal™ 
which  the*  not 
the  [Musi. 
dispflay&fin 
eduflfing  their 
people  in  the 
schools  which 
was  one  of  the 
most  potent 
factors  in  the 
brilliant  and 
rapid  growth 
of  their  civiliza- 
tion. Education 
was  so  univer- 
sally diffused 
that  it  was  said 
to  be  difficult 
to  find  a  Mus- 
lim who  could 
not  read  or 
write/ 
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Istanbul. 
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Universities 


Seek 

knowledge 
from  the  cradle 
to  the  grave/ 


Today,  more  people  than  ever  before  are  applying  for  university 
education.  In  the  UK  alone,  just  less  than  halt  a  million  people  want 
Lo  start  studying  full  time  courses,  and  more  women  than  men  are 
continuing  on  the  path  of  learning,  'J  his  quest  for  knowledge  was  also  close 
to  I  he  heart  o(  Muslims  as  they  are  urged  throughout  the  Quran  to  seek 
knowledge,  observe  and  reflect.  This  meant  that  all  over  the  Muslim  world, 
advanced  subjects  were  taught  in  mosques,  schools,  hospitals,  observatories 
and  the  homes  of  scholars. 


You'll  have  read  about  school  education  in 
this  chapter,  and  know  that  once  primary ' 
education  was  complete,  li  studem  amid  yo 
on  to  further  study  in  Arabic  grammar  and 
poetry;  logic,  algebra,  biology;  history;  law  and 
theology,  I  here  were  also  scientific  academies 
which  had  their  own  rectors. 

'there  is  sonic  overlap  between  school  and 
university  education.  Hoth  began  in  the 
mosque,  but  University"  in  Arabic  is  Jtmuhtt, 
which  is  the  feminine  form  of  the  Arabic 
lor  mosque,,  ftimi.  So  in  ArahiL  the  place  ol 
religion  and  the  place  of  advanced  learning 


are  completely  tied  together.  'I  here  is  no 
equivalent  in  other  cultures  or  languages  and 
some  of  the  mosques  of  Islam  are  the  oldest 
universities. 

Famous  mosque  universities  include  al-A/harh 
which  is  still  running  today,  one  thousand 

and  thirt)  years  later,  Heingthe  fucal  point  uf 
higher  learning  in  I'gypl.  it  attracted  the  cream 
of  intellects.  So  it  is  known  for  its  age.  and  also 
for  its  illustrious  alumni;  Ibn  all  I  ait  ham,  who 
discovered  how  we  see,  lived  there  for  a  long 
lime  and  Jhn  Khalduiua  H|S|  century  leading 
sociolngitf,  taught  there. 


rIlie  ,il-A?riLH  nnjiKjue 
unnwrNTy  m  Cairo,  fouLi^ixl 

in  V7Z,  remains  Line  it 
the  rvmiwm.til  tf^ltunnal 

uiiivtrMlk-Mil  InJsjii  today. 
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A  grand  college  mosque  complex  was  al- 
Qatawiyin  in  Iex„  Mor(K\"o.  I  his  universih 
was  originally  huilt  as  a  tnosque  during  the 
Idiisids3  Rule  in  HI  L  CIH  by  Fatima  all  ihri,  a 
devout  and  pious  yoking  woman.  She  was  well 
educated,  and  alitor  inheriting  a  large  amount 
IVchu  lit .t  iaiher,  who  was  a  successful  busi- 
nessman, vowed  to  spend  her  entire  inherit- 
ance on  building  a  mosque/ university  suitable 
for  hei  community  in  1  ez.  She  put  &  design 
loii  si  rain  I  cm  the  building  that  all  the  building 
material  should  he  from  the  same  land.  On 
launching  the  project  she-  began  a  daily  fast 
until  the  campus  building  was  completed. 

Fatima  al-Hhri  wanted  to  give  the  Ytv. 
^  i  .111 11  ii i it 1 1 \  y  learning  centre.  Like  some 
or  the  grand  mosques,  aL-Qafawiyin  soon 
developed  into  a  place  for  religious  instruction 
and  political  discussion,  gradual!)  extending 
its  education  to  all  subjects,  particularly  the 
natural  sciences,  and  .so  it  earned  its  name  as 
uri£  ot 'i lie  first  universities  in  history; 

Lhe  university  was  well  equipped,  especially 
with  astronomy  instruments*  and  the 
'timers  room'  had  astrolabes,  .sand  clocks 

and  other  instruments  to  calculate  time. 


As  wdl  as  astro  no  my,  studies  were  in  the 
Quran  and  theology,  law;  rhetoric r  prose  and 
verse  writing,  loj'ie.,  arithmetic,  geography 
and  medicine.  There  were  also  courses,  on 
grammar.,  Muslim  hislory,  and  elements  ot 
chemistry  and  mat  hem  a  lies,  I  his  variety  of 
topics  and  the  high  quality  of  its  teaching  drew 
scholars  and  students  from  all  over. 

So  overwhelming  was  the  number  of 
applicants  that  the  university  had  to  introduce 
a  rigorous  selection  system,  just  like 
universities  today.  Back  then,  I  he  conditions 
included  learning  the  whole  Quran  and  good 
knowledge  of  Arabic  and  general  sciences. 

These  mosque  'universities*  no!  only  took  local 
students,  they  were  international  affairs,  So  in 
the  famous  Abbasid  universities  of   Baghdad, 
Iraq,  medicine,  pharmacology;  engineering, 
astronomy  and  other  subjects  were  taughl  to 
students  from  Syria,  Persia  and  India.  Students 
at  al-Azhar  University  in  Cairo  included  large 
numbers  of  foreigners,  alongside  Egyptians 
from  areas  outside  Cairo.  Ihey  were  all  given 
residential  units  that  they  had  to  look  after, 
and  received  free  food,  Hvery  large  unit  also 
included  a  library,  kitchen  and  toilet. 


This  'university* 
[al-Qarawiyin 
in  Fez]  was 
number  one 
in  Morocco, 
built  in  841 CE 
by  Fatima  al- 
FihrL..  [who] 
wanted  to 
give...  [her] 
community  a 
learning  centre. 
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Ibil  SinaFal£M  krumti  a\  AvicrnriJ  [in  ihr  uhair), 
iWTOunikd  Ly  studtnis,  I  mm  d  IT^'-century  Persian 
manuscript. 


Rnancial  support  for  students  was  part  of 
ihe  eduction*]  I  p+uhi^tf.  At  Iheal-Qarawiyin 
Mosque  university  in  Monaco  students  didnt 
pay  fees,  unlike  sludt-iils.  ol  today,  tmd  were 
given  monetary  allowance*  tor  food  and 
accommodation.  All  this  was  insult-  possible 
by  endowments  from  royal  families.  Students 
lived  in  residential  quadrangles  in  two  ami 
three -storey  buildings,  each  with  between 
sixty  and  one  hundred  and  fifty  oilier  students. 

like  all  good  universities,  Ihese  also  had  phe- 
nomena] libraries  with  a  lot  of  books  given 


GraJu-il  ion  cm-iiim-mc's 
cou3d  have  tfarleti  in 
*    Cordoba. 


from  personal  collections.  At  the  Zaytuna 
Mosque  in  Tunisia,  there  wc re  manuscripts 
on  grammar,  logic,  documentation,  etiquette 
of  research,  cosmology,  arithmetic,  geometry, 
minerals  and  vocational  training.  At  the  Tu- 
nisian Qayrawans  Alkja  Library  there  was  an 
Arabic  translation  of  History  vfAudenl  Na- 
tions which  was  written  by  St  Jerome  before 
420  CE 

"I he  teaching  was  in  a  stud)  group*  known  as 
a  hataqat  ai-'ilm  or  httfuqa.  This  was  a  semi- 
circle in.  I  ront  ol"  I  he  teacher  formed  by  sealed 
students.  V  isiting  scholars  were  allowed  to  sit 
beside  the  lecturer  as  a  mark  of  respect,  and 
in  many  huhujns  a  special  seel  ion  was  always 
reserved  for  visitors.  The  Mosque  of  Amr  ncaj 
Cairn  had  more  than  lorly  hufaqas  at  some 
point,  and  in  the  chief  mosque  of  Cairo  there 
were  120  hufaqm. 

Courses  were  difficult,  and  medicine  was 
particularly  gruelling,  like  in  universities 
today;  with  the  depart  men  I  of  medicine 
having  a  hard  and  long  examination. 
Anything  less  than  a  pass  meant  that  person 
couldn't  practice  medicine  and  was  formally 
pronounced  incc unpetenl 

e  students  of  la  wive  nt  through  undergradu- 
ate training  and,  il  they  were  successful,  were 
chosen  by  their  master  as  a  fellow.  Only  then 

could  they  go  onto  graduate  studies  which 


lasted  an  indefinite  period  of  time.  It  could  be 
tip  to  twenty  years  before  they  acquired  their 
own  professorial  chair.  The  law  student  had  to 
get  a  certificate  of  authorization  and  a  license 
before  practising 

These  certificates,  known  as  ii&ztis,  could  be 
the  (i  rig  in  of  t  lie  word  'baccalareus  which  is. 
the  lowest  university  degree.  The  term  first 
appeared  in  the  University  of  Paris  degree 
system  set  up  in  1231  by  Pope  Gregory  IX. 
It  could  be  a  latinized  Arabic  phrase  that  the 
Muslims  used,  Bi-haqq  al-riwayeh  meant  the 
right  to  teach  on  the  authority  ol  another",  and 
this  phrase  was  used  in  the  degree  certificated 
ijazus,  for  six  centuries.  When  a  student 
graduated  be  was  given  thb*  license  and  it 
literally  meant  he  now  had  "the  righl  to  teach! 

Now  the  International  Baccalaureate  is  a  quali- 
fication for  international  students  getting  them 
ready  for  universities  anywhere  in  tht  world. 

Muslims  institutionalized  higher  level 
education,  [here  were  entrance  exams* 
challenging  finals,  degree  certificates,  study 
circles  international studtnts  and  grants.  In 
fact,  there  is  a  remarkable  correspondence 
between  the  teaching  procedures  in  medieval 
'universities  and  the  methods  of  the  present 
day.  They  even  had  collegiate  courses,  prizes 
for  proficiency  in  scholarship,  and  oratorical 
and  poetical  competitions. 


'Books  were   aam 
presented  anjN 
many  a  SLnolar 
bequeathed 
his  librar,  to 
the  ir 

of  'is  city  to 
ensure  its 
preservation 
and  to  render 
the  books  ac- 
cessible to  the 
learned  who 
frequented  it. 
And  so  grew 
up  the  great 
universities  of 
Cordoba  and 
Toledo  to  which 
flocked  Chris- 
tians as  well  as 
Moslems  from 
all  over  the 
world.' 

K  S  Mac  ken  en.,  a 
conti  nipt! 
I  uropfan  historian  ol 
Islamic  libraruinship 
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...  over  a  thou- 
sand years  ago, 
we'll  find  a 
study  circle  or  a 
Halaqatal-'iim 
or  halaqa  gath- 
ered around  a 
professor  who* 
was  seated  om 
a  chair... 
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The  Professor's  Chair 


YOU  MUST  HAVE  WONDERED  WHY  A  CHAIRMAN  OR  WOMAN,  a 
professional  head  of  an  organization,  is  call  eel  by  such  a  title,  in  todays 
terminology  they  are  often  just  referred  to  as  the  chair.  Ill  is  usually 
means  a  professor  who  has  been  awarded  the  chair  of,  say,  mathematics,  or  it  is 
a  president  who  presides  at  the  meetings  of  an  organization  and  people  have  to 
address  their  remarks  to  this  'chair'  person. 


Well,  if  we  go  back  to  the  teaching  in  the 
mosquesH  Muslim  schools  and  uni  versifies 
ovtT  a  thousand  years  a^o,  we1 1 1  find  a  study 
circle  or  a  Ifnltujnt  ai-'ilm  or  Imlnqa  gal  tiered 
around  a  professor  who  was  seated  on  a  chair, 
or  kursi  in  Arabic.  Initially,  it  was  just  tn 
give  I  he  leather  a  comfortable  place  and  to 
make  hint  higher  than  the  .seated  students  so 
they  could  set'  and  hear  him  belter.  U  is  this 
notion  of  'chair',  or  kursi,  that  evolved  into  a 
professional  position  J  ike  tht"*  chair  of  a  hoard 
or  a  committee. 

J\in  professor  in  the  chair  of  (he  study 

on: its  ^a.s  either  chosen  by  the  caliph  or  by 


a  committee  ol  scholars  Uil-Hnwzti)*  as  in 
prattM  day  Qum  in  Iran  or  Natal  in  Iraq. 
They  are  chosen,  for  their  scholarly  prowess 
and  popularity.  Ibn  'Aqil,  a  scholar  who  died 
in  1 1  iy,  was  appointed  to  a  well  known  chair 
in  fami'  til  Mausurm  Ha^hdad,  and  he  became 
the  main  teacher  Outstanding,  distinguished 
and  popular  scholars  ft  hi  Id  be  appointed  to 
I  wo  chairs  at  the  same  timeT  and  they  would 
lecture  at  two  mosques. 

Some  chairs  were  also  known  by  the  discipline 
the)1  represented,  so  there  was  chair  tor  the 
study-circle  of  the  traditionalists  or  fsahujiit 

ahtttl'hiitlith,  and  one  lor  the  j^r  am  mari  litis, 


hahitjut  ul  mihwiyin.  Other*  were  known  by  the 
name  of  the  family  whose  members  occupied 
it  iii  succession,  so  I  here  was  the  chair  of  the 
Barmakitls  or  hahujat  nl-Burtunikah.  Sometimes 
institutions  specialized  in  particular  fields  and 
therefore  received  a  corresponding  chair,  like  the 
Ni/aniiyaliba  school  in  Khar^ird,  Iran,  which  did 
not  have  a  chair  of  theology,  but  only  a  chair  of 
law. 

Once  a  professor  was  appoiuled  by  the  caliph  to 

a  chair  in  one  si  the  main  mosques  or  jtmii,  he 
ordinarily  held  il  for  the  remainder  ol  hisHfeiinie- 
Oises  -ciE"  lengthy  ten  Lire  are  frequent,  like  Abu  "Ali 
al  Kat|anin  who  wlis  hi  his  eighties  when  he  died  in 
lot)  I  aftei  occupying  his  chair  tor  fifty  years. 


Sometimes  professors  moved  from  one  main 
mo&que  lo  another  like,  Sharif  Abu  Jafar,  who  died 
in  1077.  He  first  held  a  choir  in  Jnmf  nl-Mumut, 
on  the  west  side  of  Baghdad,  J  lien  he  moved 
lo  the  east  side*  where  he  taught  in  an  exclusive 
institution  near  I  he  CaJiphal  Palace,  before  moving 
further  north  once  again*  because  of  a  flood  in 
1074,  when  he  was  appointed  a  new  chair  in  Jimn 
al-Qast\ 

At  times  when  the  chair  or  chairs  were  vacated  b> 
the  death  of  I  he  incumbent,  another  was  selected, 
usually  based  on  his  seniority  and  competence. 

So  nexl  lime  you  are  in  a  meeting,  you  now  know 
where  the  peculiar  term  chair'  originated  from 
a  [id  why, 


***-* ^r-  <JL  t      -    w —  w^ — n — - — -    -—J*. — [ 


I  yk  -century  iilustratkin  of 
a  .hi-rmon  in  j  rmraifut-  friKii 
ili<-  Mtiqrtmatvr  Aisem&lm 
[hf  u]  ■  Hariri.  Nirte  that  the 
only  person  on  the  chair 
{minimr)  is  the  lecturer*  and 
this  is  where  the  temi/chairp 
(as  in  university  chair) 
coiner  from. 
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Libraries 


there  can  be 
no  education 
without  books.' 


\   A   7" ITH  THE  appearance  of  the  TFi  ^vision  it  was  predicted 
\  I  \  /    that  the  shelf  life  of  books  faced  certain  doom,  but  books  have 
T     T      held  their  own.  The  introduction  of  the  internet  was  the  next  big 
challenge  but  books  still  continue  Lo  enthral  both  young  and  old.  Books  have 
weathered  the  coming  of  modern  entertainment  technology  as  academic 
treatises,  magic  books,  adventures,  thrillers,  romantic  stories  and  biographies. 
Today,  as  a  thousand  years  ago,  they  still  captivate,  inspire  and  draw  people 
into  their  silent,  personal  world,  and  there  is  nowhere  that  this  world  exists 
more  than  in  the  corridors  and  bookcases  of  libraries. 


Huukv  manuscripts  llliI  titist  i^-c-s  hhl-nuj:  t'u 
ry  area  of  Muslim  science,  technology  and  arts 
were  produced  in  astronomical  proportions, 
ki^hl  [mm  I  lit:  H  !  century  Muslims  began 
producing  books*  because  they  knew  hois'  to 
make  paper,  and  because:  they  were  greatly  en- 
couraged to  record  all  their  experiments,  the 
Abbasid  Caliph  al-Ma'tmm  p&id  translators  ihe 
weight  of  each  book  in  gold  that  they  trans- 
lated from  Greek  into  Arabic.  This  produced  a 
vast  stack  of  books,  commanding  the  attention 
and  respect  of  following  generations,  Muslim 
and  non  Muslim,  During  the  AbbasidsP  hun- 
dreds of  libraries  (also  privately  owned)  were 
opened,  making  many  thousands  of  books 
available  to  readers. 


®SPES 


Before  the  science  bonks  i.nuv  liu-  very  iirsr 
book  in  Islam  in  the  711'  century.  This  was 
the  Quran  „  which  was  revealed  to  Prop  lie) 
Mohammed  {pbuh)  in  the  form  of  messages 
called  Aftynts  or  verses.  These  were  immedi 
ately  memorized  by  several  companions  and 
written  down  by  scribes  on  whatever  mate- 
ria] was  available  like  leaves^  cloth,  bones  and 
stones.  The  earliest  full  copy  of  the  book  was 
kept  by  1  latsak  the  daughter  of  the  second 
caliph,  Omar.  The  arrangements  ol  the  verses 
were  in  chapters  or  Sunte,  and  the  location  of 
each  chapter  was  personally  checked  and  re- 
vised In  the  Prophet  (pbuh)  himself.  Several 
copies  existed,  but  most  of  these  contained 
personal  explanatory  nou  >  by  their  owners. 

All  these  copies  needed  to  be  collected  to 
produce  a  single  standard  copy  without 
additional  comments,  and  that  was  also 
checked  against  the  original  version  ol  I  lafsah, 
This  cop}'  ol  the  Quran  was  produced  by 
'Uthman  ifan  A  (Tan,  the  third  caliph,  which 
kd  10  standardization  of  reading  and  writing 
styles  and  made  it  easier  to  spread.  Copies 
a\  this  lourteen  hundred  >v;ir  old  Uthman 
manuscript  are  still  available  in  major  libraries 
of  the  world,  and  the  present  copy  ol  the 
Quran  is  an  authentic  duplication  of  this 
ori  g  i  na  I  71 '  cent  u  r  y  roanuscri  p  t . 


■ 
thousa 

ni)  of  hi  If, 

/]  in  Spurn  that 

i 


Aleppo  in  Syria  probably  had  the  laryc.st  a] id  oldest  mosque 
library,  called  lthe  Sayfiya*  at  the  citys  grand  Umayyatl  Mosque, 
with  a  collection  often  thousand  volumes.  These  were  reportedly 
bequeathed  by  the  city  s  most  famous  ruler.  Prince  Sayf  al-DawIa. 

The  Say  fly  a  was  I  he  oldest  and  largest,  but  the  library  at  the  Zaytuna 
Mosque  college  complex  in  Tunis  was  possibly  the  richest  nf  all. 
It  had  tens  of  thousands  of  books  and,  it  is  said  that  most  niters 
of  the  Hafsid  dynasty  competed  with  each  other  lor  I  he  prestige 
associated  with  maintaining  and  strengthening  this  library.  So  at 
one  point r  the  collection  exceeded  a  hundred  thousand  volumes. 


Developing  strong  attachments  to  hooks 
mean!  Muslims  also  loved  book  collecting  and 
establishing  libraries.  There  were  public  and 
private  libraries*  wilh  a  huge  network  of  public 
lit -I  lljscs  in  mosques  in  most  big  cities,  plus 
prestigious  private  collections  which  at  traded 
scholars  from  all  parts  of  the  Muslim  world.  The 
books  or  manuscripts  in  them  wereahoul  the 
size  ol  I  he  modern  hook,  containing  good  quality 
paper  with  wriling  on  bolh  sides,  and  hound  in 
leather  covers, 

Public  boofc  col  k*.  I  kins  were  so  widespread  that 
it  was  impossible  to  find  a  mosque,  the  learning 
institution*  without  a  collection  uf  books.  Before 
the  Mongols  decimated  haghdad  in  1258,  it  had 
thirty  six  libraries  and  over  a  hundred  book- 
dealers,  some  of  whom  were  also  publishers, 
employing  a  corps  of  copyists,  lhere  were  Similar 
libraries  in  Cairo,  Aleppo  and  the  major  cities  of 
Iran,  Central  Asia  and  Mesopotamia. 

Mosque  libraries  were  called  (Iut  at-ktttub,  or 
'The  House  of  hooks1,  and  they  were  the  focus 
of  intellectual  activity,  I  lere  writers  and  scholars 
dictated  the  results  of  their  studies  If*  mixed 
audiences  of  young  people,  other  scholars  and 
interested  laymen.  Anyone  and  everyone  could 
take  part  in  the  discussions.  Professional  warraqs 
OKScribes  then  copied  and  turned  them  into 
hooks.  Fven  when  the  hooks  were  especially 
com  missioned,  they  would  still  be  published  in 
this  way, 


A  view  of  the  New  York 
Public  I  ibr«iry 


\ 


The  book  is 
silent  as  long 
as  you  need  si- 
lence, eloquent 
whenever  you 
want  discourse. 
He  never  inter- 
rupts you  if  you 
are  engaged, 
but  if  you  feel 
lonely  he  will 
be  a  good  com- 
panion. He  is 
friend  who 
never  deceives 
or  flatters 
you,  and  he  is 
a  companion 
who  does  not 
grow  tired  of 
you.   v> 

.1     :■ 
^yHpoplkE  Jll d 
i tin-  H 
hat] 
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It  wasn't  just  public  libraries  thill  were  huge,  as 
individuals  had  immense  libraries  too.  Edward 
Gibbon,  a  historian,  tells  a  story  of  a  private 
Muslim  doctor  who  refused  ah  invitalton  from 
the  Sultan  oi  Bukhara  to  visit  because  to  take 
his  books  would  have  required  four  hundred 
camels,  and  he  wasnt  leaving  without  them! 

Al  fahi/,  an  H'1'- century  Muslim  philosopher 
anil  man  o Hit era t unr  relurned  to  his  home 
in  Basra  after  spending  more  than  fifty 
years  in  Baghdad,  studying  and  writing 
about  two  hundred  books.  These  included  a 
seven -volume  Bo&k  of  Aiunurfs,  which  had 
observations  on  the  social  organization  of 
ants,  communication  between  animals  a  ml  the 
effects  of  diet  an  J  environment.  Other  books 
were  Thti  Art  of  Keeping  Ones  Ahmtti  Shut  and 
Against  Civil  Servants,  He  died  an  appropriate 
death  in  his  private  library  in  ttfiH.  at  the  age  ol 
ninety-two,  when  a  pile  of  books  tell  on  him. 

These  people  loved  books  so  much  that  when 
they  died  it  was  a  tradition  to  donate  their 
colltLied  manuscripts,  sometimes  thousands 
of  volumes,  to  the  mosque  libraries,  for  all  to 
enjoy.  The  historian  al-Jaburi  says  that  Nay  I  a 
Khatun,  a  wealthy  widow  of  Turkish  origin, 
founded  a  mosque  in  memory  of  her  deceased 
husband,  Murad  kfandi,  and  attached  a 
School  and  a  library  to  it.  Other  books  came 
from  travelling  scholars  ..ia  I hey  showed  their 
gralilude  [0  mosques  tor  giving  them  free 
accommodation,  food  and  stationery, 


I  ihraries  could  be^raiid  allairs.  In  Shira/,  Iran, 
these  H)lh -century  complexes  were  described 
b)  the  medieval  historian*  al-Muqikldasi. .'. 
\..  buildings  surrounded  by  gardens  with  lakes 
and  waterways  , ..  lopped  with  domes*  and 
comprised  an  upper  and  a  lnwrr  ^(nry  with  a 
tola!  ...  of  3611  morns,...  In  e-ieh  depart  men  I, 
catalogues  were  placed  on  a  shelf ...  the  rooms 
were  furnished  with  carpets...* 

Some  libraries,  like  those  of  Shira/.,  Cordoba 
and  Cairn,  were  in  huif dings  separate  from 
the  mosque.  Ihey  were  spacious,  with  many 
rooms  for  different  uses:  shelved  galleries  to 
More  hooks-  reading  rooms:  rooms  for  making 
copies  ol  manuscripts;  and  rooms  lor  literary 
assemblies.  All  ihtse  were  adequately  lit  and 
comfortable,  with  carpets,  mats  and  sealing 
mattresses. 

I.ike  libraries  today,  those  of  a  thousand  years 
ago  were  highly  ordered  h  \\  ith  bolh  public  and 
private  libraries  having  hook  classification 
systems,  and  accurate  cataloguing  u>  help 
readers.  It  also  gave  librarians  control  over  the 
quality  and  quantity  of  their  resources. 

In  1050,  the  book  collection  of  al  Ay har  library 
in  Cairo  had  more  than  a  hundred  and  twenty 
thousand  volumes  recorded  in  a  six tj  volume 
eaialogue  totalling  about  three  thousand  five 
hundred  pages,  In  Spain,  the  catalogue  Inrthe 
worts  in  al-HakanYs  library  was  alleged  to  have 
cons isted  of  forty  lour  vi  tin mes. 


The  PutiJk  Libraiy  of  Hulwan  in  Ba^hilud,  ftom  a  l3^-<eitf|iry 
majiuicript  of  the  Mflipipwtf  ur  Assrwhlirs  ui  all  Jariri. 


Just  as  there  was  a  cat  ale  iguing  system,  the 
books  were  arranged  to  make  it  easy  to  lind 
them.  So  books  could  be  in  separate  cases 
i>i  L'icii  in  .separate  rooms  in  Ihe  Baghdad 
libraries,  and  I  he  content  of  each  section  of 
a  bookshelf  was  writ  ten  on  a  strip  of  paper 
attached  to  the  outside  of  the  shelf.  This  told 
the  reader  which  works  were  incomplete  or 
lacking  in  some  part. 

People  can  Borrow  hooks  ("mm  libraries  today; 
Slid  it  was  the  same  a  thousand  years  ago.  The 
Muslim  medieval  historian,  Yaqut.  said  that  he 
ton  Id  lake  out  two  hundred  volumes  on  loan 
without  leaving  y  pledge,  I  hats  a  lot  of  reading 
and  maybe  he  was  a  rare  case,  but  it  does 
highlighl  I  he  desire  that  people  had  to  read 
and  have  access  to  books.  Most  book  lending, 
though,  had  rules  and  reyulationss  like  today. 
Readers  wrere  urged  to  take  great  care  ol 
borrowed  books,  and  not  to  write  comments 
or  correct  any  mistakes  found  in  the  book  but 
instead  to  report  Hie m  to  the  librarian,  They 
ii] so  had  to  return  the  born) wed  items  by  a 
given  date* 

1  ihrarians  were  also  appointed  to  take  charge 

and  l his  was  an  honoured  position,  only  tor 
the  most  learned.  Only  those  'of  unusual 
attainment"  were  considered  as  custodians  ot 
the  libraries,  I  hi  j:u,iriii,uis  and  protectors  of 
knowledge.  The  management  of  the  libraries 
of  the  Almohad  dynasty,  the  ruleis  in  North 
Africa  in  the  I2rh  and  I  .V'  cenUiries,  was  one  of 
the  most  privileged  slate  posit  ions. 

All  these  libraries  were  I  he  holders  of  vital 
knowledge  and  as  Ualph  Waldo  Hmersort,  a 
l^-centurv  American  wriier  said:  'Consider 
what  you  have  in  the  smallest  chosen  library. 
A  company  of  the  wises!  and  wittiest  men  that 
could  he  puked  out  of  all  civil  countries,  in 
a  thousand  years,  have  set  in  best  order  the 
result*  of  the i i  learning  and  wisdom  ...  [ilj  is 
here  written  out  in  transparent  words  to  us, 
the  strangers  of  another  age.' 


1> 
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Mathematics 


THERE  ARE  QUITE  A  FEW  M  A  J  H  KM  A  IK  :  A  I    JDKAS  thul  WefC 
previously  thought  to  have  been  brilliant  conceptions  of  16'\  171h 
and  1 8 lh- century  Europeans,  From  the  studying  and  unearthing 
of  manuscripts  we  now  know  thai  Muslim  mathematicians,  about  tour 
hundred  years  earlier,  were  calculating  with  great  intensity,  Many  of  these 
mathematicians  came  from  the  I  ran/  Iraq  region  around  800  CF-,  when  the 
House  of  Wisdom  was  the  leading  intellectual  academy  in  Baghdad,  You  can 
read  more  about  the  Hou.se  of  WiidoT::  in  a  section  in  this  chapter. 


This  remarkable  period  in  the  history  of 
m  si  I  hematics  began  with  al-Khwarizmis 
work,  when  he  introduced  the  beginnings  vi 
algebra,  Its  important  to  understand  just  how 
significant  this  new  idea  was,  In  tact,  tt  was 
a  revolutionary  movie  away  from  the  Greek 
concept  of  mathematics,  which  was  essentially 
based  oil  geometry. 

Algebra  was  a  unifying  theory  that  allowed 
rational  numbers,  irrational  numbers  and 
geometrical  magnitudes  to  aJJ  be  treated  as 
'algebraic  objects1.  1 1  gave  mat  hematics  a  whole 
new  dimension  and  a  development  path,  much 
broader  in  concept  than  before.  It  also  enabled 
future  development.  Another  important  aspect 
of  the  introduction  of  algebraic  ideas  was  that 
il  allowed  mathematics  to  be  applied  to  itself 
in  a  way  that  was  not  possible  earlier. 

The  torch  of  algebra  was  laken  up  by  ihe 
successor  of  al-Khwarizmi,  a  man  called  al- 
Karujih  born  in  953  CF-  He  is  seen  by  many  as 
the  lirst  person  to  completely  free  algebra  from 
geometrical  operations,  and  let  replace  them 
with  the  arithmetical  type  of  operations  which 
are  at  the  core  of  algebra  today  He  was  first  to 
define  the  monomials  x,  x\  x\  ...  and  lfx,  l/x2t 
Vx.\ ...  and  to  give  rule&  for  product*  of  any 
two  of  these.  He  started  3  school  of  algebra 
which  flourished  for  several  hundreds  of  years. 


Two  hundred  years  later,  a  I2'h-century  scholar 
aJ-Samawal  was  an  important  member  of  al 
Karajis  school.  He  was  the  first  to  give  algebra 
the  precise  description  ol  \..  operating  on 
unknowns  usin^  all  the  arithmetical  tools,  in 
the  same  way  as  the  arithmetician  operate*  on 
the  known. 


MyxaNMen 
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Al  Khwarizmi,  the  lather  of  aJ^hra,  on  a 
com  menu  native  stamp  issued  id  I9K1  h>  ihi- 
former  Soviet  Union. 


The  next  eonlribulion  lo  the  algebraic  stoi  y 
was  with  Omar  Khayyam,  known  today  as 
the  poet  Uniyr  al- Khayyam*  who  was  born 
in  HM8.  I  le  gave  a  complete  classification  of 
cubic  equations,  with  geometric  solutions 
found  by  means  of  intersecting  conic  sections, 
He  hoped  to  give  a  lull  description  of  the 
algebraic  solution  of  cubit,  equal  ions  and  said: 
"If  the  opportunity  arises  and  I  can  succeed,  I 
shall  give  all  these  fourteen  loons  with  all  their 
branches  and  cases,  and  how  to  distinguish 
whatever  is  possible  or  impossible  so  that  a 
paper,  containing  elements  which  are  greatly 
useful  in  this  art  will  be  prepared.' 

In  the  mid- 12"  century,  while  al  Samawal  was 
studying  in  a!  Karaji's  school,  Nharaf  al-Din 
al-Tusi  was  following  Khayyam's  application 
of  algebra  to  geometry.  He  wrote  a  treatise  on 
cubic  equations,  and  in  it  said  that  algebra 
Er,.  represents  ait  esse ntial  contribution  to 
another  fidd,  which  aimed  to  study  curves 
by  mean&  pi  equations1,  thus  i naug u rating  t he 
field  of  algebraic  geometry. 

Algebra  is  only  one  area  where  Muslim  math- 
ematicians signi  homily  changed  the  course  of 


its  development.  Hack  in  yrh -century  Baghdad 
and  in  the  House  of  Wisdom  were  a  group  of 
three  brothers  called  the  Banu  Musa  hrothers. 
Y(]u  can  read  more  about  them  in  the  Home 
chapter  and  how  they  developed  their  trick 
devices.  I"hey  were  gifted  mathematicians,  and 
one  of  their  sludenLs  was  Thahit  ibn  Qurra* 
who  was  born  in  #36.  Hes  probably  best 
known  lor  his  contribution  to  number  theory, 
where  he  discovered  a  beautiful  theorem  a  I 
lowing  pairs  of  amicable  numbers  to  be  found. 
This  term  refers  to  two  numbers  such  thai  each 
is  the  sum  ol  I  he  proper  divisors  of  the  other 

Amicable  numbers  played  a  large  role  in 
Arabic  mathematics,  and  in  the  1 3r| -century 
al-Farisi  ^ave  new  proof  of  Thabit  s  theorem, 
introducing  important  ideas  concerning 
factorization  and  combinatorial  methods.  He 
also  gave  the  pair  of  amicable  numbers  1 7,296 
and  IHi416i  which  have  been  attributed  to 
Hukrxan  18Lh-century  Swiss  mathematician, 
And  man\  more  year*  before  Euler,  another 
Muslim  mathematician,  Muhammed  baqir 
Yazdi,  in  the  IT'1"  century,  gave  the  pair  of 
amicable  numbers  9,363^4  and  9,437,056, 

Muslim  mathematicians  excelled,  in  the  10* 
century,  in  yet  another  area  when  Ibn  al- 
Hai thorn  was  the  first  to  attempt  to  classify  all 
even  perfect  numbers  (numbers  equal  to  the 
sum  of  their  proper  divisors),  such  as  those 
of  the  form  2UI  (2L-1 )  where  2k- 1  is  prime.  He 
was  also  the  first  person  that  we  know  to  state 
Wilsons  theorem,  namely  that  if  p  is  prime 
then  1 1  (p- 1}!  is  divisible  by  p,  but  its  unclear 
whether  he  knew  how  to  prove  this  result.  It  is 
called  Wilsons  theorem  because  its  'discovery' 
is  atlri buled  to  John  Wilson,  a  Cambridge 
mathematician  in  1770,  bul  again  we  don't 
know  whether  he  could  prove  it  or  whether 
it  was  just  a  guess.  It  was  a  year  later  when  a 
mathematician  called  Lagrange  gave  the  first 
proof,  seven  hundred  and  filly  years  after  its 
'first  discovery' 
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Mathematics  was  also  needed  in  business 
and  everyday  use,  and  in  particular  counting 
systems  were  essential.  Today  most  of  us  are 
only  aware  of  one  counting  system  which  be- 
gins with  /em  and  Carries  on  into  the  billions 
and  trillions*  but  back  in  1 0111 -century  Muslim 
con nl rits  there  were  three  different  types  of 
arithmetic  used,  and  hy  the  cud  of  the  century; 
auihors  such  as  al  Baghdad]  were  writing  texts 
comparing  them.  These  three  systems  were 
linger- reckoning  arilhmetic,  the  sexagesimal 
system  and  the  Arabic  numeral  system, 

finger- reckoning  arithmetic  came  Irom  eounl 
ing  on  finders  w  ith  the  numerals  writ  ten  en- 
tirely in  words  and  this  was  used  hy  the  busi- 
ness community.  Mathematicians  such  as  Abu 
al-Wafa  in  Baghdad  in  the  1()!| -century  wrote 
several  I  realises  using  this  system.  He  was  ac- 
tually an  expert  in  the  use  of  Arabic  numerals 
hut  said  these  l...  did  not  find  application  in 
business  circles  and  among  the  population  of 
the  1  asiern  CiUjihihicir  t\  lo:jj-  riiLit-J 

The  sexagesimal  system  had  numerals  denoted 
hy  letters  of  the  Arabic  alphabet.  It  came 
originally  from  the  Babylonians,  and  was  most 
frequent])'  used  by  the  Arabic  mathematicians 
in  agronomical  work, 

"I he  arithmetic  of  the  Arabic  numerals  and 
fractions  with  the  decimal  place-value  system 
was  developed  from  an  Indian  version.  The 
Muslims  adapted  ihe  Indian  numerals  into 
the  modern  numbers,  I  to  9T  we  have  today, 
which  are  called  Arabic  numerals,  believed 
to  have  been  based  on  the  number  of  angles 
each  character  carries,  but  number  7  creates 
a  challenge  as  the  medial  cross  line  is  a  recent 
jy<h  century  development.  Jhese  have  become 
the  numerals  wc  use  in  hurope  and  North 
Africa  today,  as  distinct  from  the  Indian 
numerals  that  are  still  used  in  some  eastern 
parts  of  the  Muslim  world.  Number  1,  for 
example,  had  one  angle,  2  has  twro  angles,  3  has 
three  and  so  on.  The  arrival  of  these  numerals 


^\%S^ 


******" 


^uv 


v 


v^ 


\^ 


resolved  the  problems  faced  by  the  then  used 
I.alin  numerals.  J  he  Arabic  numerals  were 
referred  to  as  the^hithtiri  numerals  because 
the  Muslims  used  dusl  (ghuhur)  boards  when 
making  calculations  instead  of  an  abacus, 

A  great  refinement  by  Muslim  mathematicians 
of  the  Indian  system  was  the  wider  definition 
and  application  of  the  zero.  Muslims  gave 
it  a  mathematical  property,  such  that  zero 
multiplied  hy  a  number  equals  zero.  Previously 
/l to  delined  a  space  or  a  'nothing!  "fhey  also 
used  it  for  decimalisation,  hence  making  it 
possible  to  know  whether,  for  exam  pie  r  the 
waiting  down  of  23  meant  230, 23  or  2300. 
Its  interesting  to  note  thai  if  we  imagined 
the  zero  silling  inside  a  hexagon,  the  ratio  of 
the  diameter  of  the  circle  to  l  he  side  of  the 
hexagon  would  equal  the  golden  ratio,  lo  read 
more  about  the  golden  ratio  see  the  'Geometry' 
section  in  this  chapter 

Muslim  scholars  were  also  fascinated  by  the 
significance  ol  some  numbers,  such  as  the  link 
of  G  and  1  to  the  one  of  the  99  atlrihutes  of 
God,  'nothing  before  Him  and  nothing  after 
Him'  Lt  is  interesting  to  see  how  0  and  1  are  the 
only  two  digits  used  in  all  computers  of  today. 

Arabic  numerals  came  into  Europe  by  three 
sources:  Gerhert  (Pope  Sylvester  1}  in  the  late 
1 0'1'  century,  who  studied  in  Cordoba  and  then 
returned  to  Rome;  Robert  of  Chesler  in  (lie 
L2111  century,  who  translated  the  second  book 
of  al-Khwari/mis  (which  contained  Ihe  second 
ghutmri  Arabic  numerals),  This  route  of  Arabic 
numerals  into  Europe  is  mentioned  hy  ctm- 
lemporary  historian  Karl  Menniger  in  Number 
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IVtfftfc^k/AYmiiwSyjifhjk.  and  Fibonacci 
(originally  known  as  Leonardo  from  Pisa)  in 

the  13"  century,  who  inherited  and  delivered 
them  to  the  mass  population  of  Km  one  Fibo- 
nacci learned  ol  them  when  lie  was  sent  by  his 
father  to  the  city  of  Bougie,  in  Algeria,  to  learn 
mathematics  from  a  teacher  called  Sidi  Omar, 
who  tauyht  the  mathematics  of  the  schools  of 
Baghdad  and  Mosul  (which  included  algebraic 
and  simultaneous;  equations). 

Fibonacci  also  visited  the  libraries  of 
Alexandria,  Cairo  and  Damascus,  after  which 
he  wrote  his  famous  Latin  hook  Liber  Ahtui. 
The  first  chapter  of  I  his,  deals  with  Arabic 
numerals.  He  introduced  these  new  numerals 
in  the  following  words  'The  nine  numerals 
of  the  Indians  are  these  (from  left  to  right): 
98765432  L  With  them,  and  with  this  sign  % 
which  in  Arabic  is  called  ivphimm  (cipher), 
any  desired  number  caii  be  written! 

It  was  Ihis  system  of  calculating  with  Arabic 
numerals  which  allowed  most  of  the  advances 
in  numerical  methods  by  Muslim  mathemati- 
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cians.  Now  the  Olfaction  of  roots  was  pos- 
sible by  mathematicians  like  Abu  a  I  Wala 
and  Dinar  ab  Khayyam.  The  discovery  of  the 
binomial  theorem  for  integer  exponents  by 
a  I  Karaji  was  a  major  factor  in  the  develop- 
ment of  numerical  analysis  based  on  the 
decimal  system.  In  the  1411,  century,  al  Kashi 
contributed  to  the  development  of  decimal 
fractions,  not  only  for  approximating  algebraic 
numbers,  but  also  for  real  numbers  such  as 
pir  1  lis  contribution  to  decimal  fractions  is  so 
major  that  for  many  years  he  was  considered 
as  their  inventor.  Although  not  the  hrst  to  do 
so,  al-Kashi  gave  an  algorithm  tor  calculating 
nth  roots  that  is  a  special  case  ol  the  meth- 
ods given  many  centuries  later  by  Ruftini  and 
1  lorner,  19-  century  mathematicians  from  Italy 
and  Kn gland  respectively. 

Although  the  Arab  mathematicians  are  inosi 
famed  tor  their  work  on  algebra,  number 
theory  and  number  systems,  they  also  made 
considerable  contributions  to  geometry, 
trigonometry  and  mathematical  astronomy; 
which  you  can  read  more  about  in  this  book. 
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Trigonometry 


I  j  was  tn  school  that  most  of  us  first  flirted  with  trigonometry, 
simultaneously  being  handed  a  scientific  calculator  for  the  first  time  in 
order  to  determine  the  sines,  cosines  and  tangents  of  angles.  For  some  of 
usT  perhaps  it  s  more  accurate  to  say  only  a  few,  these  strange  functions  were 
met  with  fascination  and  glee*  representing  the  first  real  encounter  with  non- 
trivial  mathematics. 


In  most  cases  I  hough,  the  presentation  of 
trigonometry  is  delivered  in  the  context 
ol  problems  involving  tri angles,  which 
quite  rapidly  become*  rather  repetitive 
and  dull.  Consequently,  many  students  do 
not  appreciate  the  crucial  relevance  anil 
importance  of  trigonometry  in  solving 
more  interesting  and  complex  problems  in 
astronomy,  cartography  and  navigation.  Now 
when  we  merrily  determine  unknown  angles 
and  sides  of  triangles  with  full  dependence  on 
the  calculator,  we  do  nor  slop  to  ask  how,  say, 
the  sine  of  a  particular  angle  could  be  worked 
out  without  a  computing  machine,  relying  on 
pen,  paper  and  human  ingenuity  alone. 

The  birth  of  trigonometry  lies  in  astronomy, 
one  of  the  sciences  studied  most  vigorously  by 
the  Muslims,  particularly  due  to  its  relevance 
in  determining  the  exact  times  of  the  ritual 
prayer.  Bui  even  before  the  Muslims, Greek 
astronomers  were  calculating  the  unknown 
sides  and  angles  of  certain  triangles,  given  the 
value  of  the  remaining  sides  or  angles,  in  order 
to  understand  the  motions  of  the  Sun,  the 
Moon  and  the  then  known  five  planets. 

Motivated  hy  questions  such  as  the  position  of 
the  sun,  moon  and  planets,  the  Greeks  com- 
posed tables  and  rules  that  enabled  geometric 
problems  to  be  tackled.  The  mo*t  thorough 
treatment  of  the  subject  is  to  be  found  in  the 
wark  Alm&gwl  by  Ptolemy,  who  was  an  a_s- 
tnonomer  working  in  Alexandria  in  the  early 


part  of  the  2 |,J -century  CE.  Ptolemy's  treatise 
reached  European  Scholars  via  Muslim  hands, 
who  translated  the  original  Greek  title  (which 
intent  Iht'  Great  Arrangement)  into  more 
succinct  terms  to  produce  til-Mnjisti*  simpl) 
mean  in  g  " '{  he  Gi  attest  '.'  1 1 1  i  s  title  retl  eeted  it  s 
highly  regarded  position  in  Muslim  scholarly 
circles. 

Astronomers  from  late  antiquity  would  draw 
principally  upon  a  tahle  found  in  Book  I  of 
Almagest,  which  was  called  A  Table  vj  Giurd.-. 
in  a  Circle,  to  solve  all  their  plane  trigonomet- 
ric problems,  I  or  ares  a  I  angles  in  increments 
of  half  a  degree  up  to  lftO  degrees,  the  table 
gives  the  lengths  of  the  chords  suhteudiiig  the 
angles  in  a  circle  of  radius  sixty  units. 

Its  his  work.  The  Tramversal  figure,  the  I3lh- 
century  Muslim  astronomers!  Tusi  explains 
how  this  table  of  chord  lengths  was  employed 
to  solve  problems  relating  to  right  angled 
triangles.  A) -Tusi  made  the  crucial  observation 
that  established  the  link  between  triangles  and 
arcs  of  circles:  any  triangle  may  he  inscribed 
in  a  Circle;  therefore,  its  sides  may  be  viewed 
as  the  chords  subtending  the  arcs  opposite  the 
angles  of  the  triangle. 

I  kit  there  were  two  drawbacks  (o  relying  tin 
these  tables.  I  irst,  considerable  manipula- 
tion of  the  table  and  intermediate  steps  were 
required  to  solve  all  the  variations  that  might 
arise  in  solving  unknown  lengths  or  angles 
oi  a  right  angled  triangle.  This  is  in  contrast 
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to  using  the  six  familiar  trigonometric  [unc- 
tions -  the  sine,  cosine,  and  tangent  and  their 
reciprocals,  the  secanU  cosecant  and  cotangent 
-  that  are  characteristic  of  modem  techniques, 
ivhich  were  first  devised  and  arranged  in  a 
systematic  way  by  Muslim  mathematicians. 
The  second  inconvenience  of  the  chord  length 
table*  is  that  they  often  required  angles  to  he 
doubted  in  order  to  calculate  the  length  of  an 
arc. 

Actually,  a  chain  of  Muslim  scholars  had  al- 
ready laid  the  found  at  ions  of  trigonometry 
before  the  10'1,  century,  paving  the  way  for  al* 
Tusi  to  collect,  organize  and  elaborate  on  their 
contributions.  It  was  al-Batlarn,  bornin  Har 
ran(  Turkey.  i'.h,.w^  l.ih-  d\  the  most  intluen- 
tial  figures  in  trigonometry,  i  le  is  considered 
to  he  one  of  the  greatest  Muslim  astronomers 
aiid  mathematicians,  eventually  dying  in  Sa- 
marra,  now  in  Iraq,  in  92u  C.F..  His  motivation 
for  pioneering  the  study  of  trigonometry  was 
his  observation  of  the  movements  of  planets. 
You  can  read  more  about  him  in  the  Astrono- 
my1 section  of  the  Universe  chapter. 

More  crucially,  al  Bait  an  i  explained  his 
mathematical  operations  and  urged  others 
Hto  continue  observation,  and  to  search,'  in 


order  to  perfect  and  expand  his  work.  As 
well  as  al-Battani,  Abu  al  Wafa*  Ibn  Yunus 
and  Ibn  al  f I  a  it  ham  also  developed  spherical 
trigonometry  and  applied  it  to  the  solution  of 
astronomical  problems. 

Al  Battani  was  the  firs  I  to  use  the  expressions 
\ineh  and  cosinel  defining  I  hem  as  lengths, 
rather  than  the  ratios  we  know  them  as 
today.  The  tangent  was  referred  to  by  al- 
Battani  as  the  1ck tended  shadow1  the  shadow 
of  a  notional  horizontal  rod  mounted  on  a 
wall.  In  the  1  rh-cenlury\al-Biruni  defined 
the  trigonometric  functions  o I  langent  and 
cotangent,  which  were  inherited  in  a  tentative 
form  from  the  Indians, 

It  is  worth  mentioning  that  the  Arabic  word 
Geb  of  an  art^le  (this  is  the  ratio  of  the  side 
lacing  the  angle  divided  by  the  hypotenuse), 
means  'the  pocket1  which  also,  in  Arabic, 
n leans  sinus  (in  an  anatomical  sense)  and  this 
found  its  way  into  latin  Uirtus)  and  English 
(sine), 

Al  Birunih  born  in  973  CE,  was  among 
those  who  laid  the  foundation  for  modern 
trigonometry;  aJ-Khwarizmu  born  in  7K0  CR, 
developed  the  sine,  cosine  and  trigonometric 
tables,  which  were  later  translated  to  the  West. 
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It  would  be 
another  five 
hundred  years 
...  before  the 
trigonometry 
of  tangents 
was  discovered 
by  modern 
mathematics 
and  then 
another  one 
hundred 
years  before 
Copernicus  was 
aware  of  it. 


Right-  Trigonomelry,  includ- 
ing spherical  tri^nnomoh  j>  is 
today  used  in  solving  com- 
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cartography  und  navigation, 
Xthousand  years  a^o  Mus- 
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ihey  ubterv4.'d  tin?  movement 
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It  would  bo  another  five  hundred  years, 
though,  before  the  trigonometry  of  tangents 
was  discovered  by  modem  mathematics, 
and  i  lien  ;i  not  her  one  hundred  years  before 
Copernicus  was  aware  of  it. 

It  is  worth  mentioning  a  feu  of  the  other 
important  achievements  in  the  area  of 
trigonometry  by  Muslim^  and  iiLso  I  he 
remarkable  application  by  aJ-Biruni  in 
measuring  the  circumference  of  the  Earth. 
Tile  indispensable  Sine  Law  was  stated  and 
proved  by  al-Tusi  by  drawing  upon  and 
cunningly  employing  elementary  ideas 
of  geometry.  He  then  proceeded  to  apply 
rlx-  lav.  10  solvi1  .lH  kinds  of  proHcnis  in  a 
systematic  fashion.  Ahu  ul-Wafo1  pro  vet! 
the  familiar  addition  theorem  lor  sines, 
which  is  a  lot  more  efficient  and  elegant 
when  compared  to  the  original  statement  in 
Almagest  involving  chord  lengths. 

Before  the  advent  of  computer*,  it  was 
important  to  construct  accurate  tables  of  key 
functions  for  regularly  spaced  valued  of  the 
function  argument  this  was  a  pam  staking 
and  labour  intensive  procedure  in  the  case  of 
trigonometric  tables.  It  was  required,  firstly, 
to  have  a  very  precise  way  ot  calculi  ling 
the  sine  of  one  degree,  and  secondly,  a 
set  of  rules  for  interpolating  based  on  the 
tables.  Both  uSese  issues  were  the  subject  of 
critical  investigation  hy  a  number  of  Muslim 
schulars1  such  as  M  hinmi,  Jbn  Ytinus  and 
al  kashi.  To  reach  an  approximation  of  the 
Sine  of  one  degree,  ai- Kashi  uses  a  procedure 
which  in  modern  parlance  is  referred  to  as  an 
iterative  method. 

The  advent  of  trigonometrical  functions  and 
their  use  in  mathematics  have  re  vol  u  I  ionised 
mathematical  sciences,  and  trigonometry 
l.li  i  now  he  added  to  the  list  of  essential  areas 
of  knowledge  mastered  by  the  Muslims  and 
subsequently  conveyed  to  Europe  through 
various  routes. 
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'Why  do  you 
spend  all  your 
time  practicing 
chemistry?' 

1  wanted  to 
enrich  my 
colleagues  and 
brothers.' 
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Chemistry 


Materials  like  PLASTIC*  rayon,  artificial  rubber  and  petrol, 
and  medicines  such  as  insulin  and  penicillin,  all  stem  from  the 
chemical  industry  of  the  early  Muslims,  who  were  real  chemistry 
revolutionaries. 


The  word  chemistry  in  Arabic  h  kimia,  and 
Arabic  is  similar  to  French  in  thai  'the'  or 
hi'  comes  before  many  words  so  with  ill  m 
front,  kimia  becomes  alkimin.  In  the  West 
lhi>  Ihkl  V  v.t^  dropped  and  t H:-l-  word  became 
alchemy1.  Alchemy  then,  for  the  main  Islamic 
medieval  scientist  was  not  about  folklore 
or  occult  practices  but  about  chemistry,  and 
until  as  recently  as  the  IT1*1  century,  they  were 
considered  authorities  in  this  science. 

"there  are  three  people  who  stand  out  in 
Muslim  chemistry  from  a  go  j  den  era  spanning 
two  hundred  years:  Jabir  ibn  Hayyan,  bom  in 
Iran  in  722  C?.  and  died  in  813:  Muhammad 
ibn  Zakariya  alkali  from  Iran  in  865  to  circa 
925;  and  a!  Kindl  from  Iraq  in  SOI  to  H73, 


used  in  tflsirtrtks  and  delicatessen, 


n  ofanoth 
fKmronuUii  oil  You  take 

ur  it  i> 
pour  oh  it  fvreva 

■it-  oil  thrat  mlb  of  purified 
fuhltth  fsome  kind  ofanmmth  / 
Then  citron,  app 
ofquhm  purified  of  the  ecdr 
put-  iintiiihvoiuL  dr\  red 

$h  myrtle  h  tws  of 

wild  thy vi  Qtimuin 

dried  or  fresh,  and  pul\ 
citron  are  added  and  it 

is  covered*  then  sth  red  < 
day  When  you  wish,  van  rem 
th  It 

iirp  and  aromatic,  filter 
it  into  and  throw  in 

grains  of  tnusfc  It  will  yivt  you  a 
wonderful  aroma  tie 

-century  scholar  al-Kindifra 
Book  of  the  Chemistry 


Jabir  ibn  Hayyan  or  Geber 

Jafair  ibn  I  iayyan  was  known  in  I  he  west  as  ( ieber* 
and  ul I  scholars  unanimously  Agree  that  he  is 
the  founder  of  chemistry,  '[he  sun  ol  a  druggist, 
he  spent  most  ol  his  lift1  in  Kufat  Iraq,,  where  he 
scientifically  system  i*ed  chemistry.  Constantly 
in  the  laboratory,  he  devised  and  perfected 
suhliniation,  liquelaciion,  crystallization., 
distillation,  purification,  amalgamation, 
oxidation*  evaporation,  and  filtration;  produced 
sulphuric  acid  hy  distilling  alum;  and  began  the 
classification  u[  makriaK  into  spirits,  metals  and 
minerals,  lie  also  wrote  a  boot  how  chemical* 
combined,  wilhout  loss  of  character,  to  form  a 
union  of  elements  together  that  were  loo  small 
tor  I  he  naked  eye  to  see.  Now  this  may  seem  like 
common  sense*  bo  I  over  Iwejvc  hundred  and  fifty 
years  ago,  lie  was  a  man  ahead  of  the  times, 

The  most  import  an  I  research  ot  tiii>  tealh 
temarkahle  experimenter  had  to  do  with  at  ids. 
Ihe  ancient  world  had  no  knowledge  of  any 
acid  more  powerful  than  acetic,  an  acid  that 
gives  vinegar  its  characteristic  taste,  |abir 
vastly  increased  the  possibilities  of  chemical 
ex perim cuts  by  discovering  sulphuric,  nitric  and 
nitromuriatic  acids,  all  r*nw  vitally  important  in 
the  chemical  industry. 

He  also  buill  i  precise  scale  which  weighed  Items 
6,4 ft)  times  smaller  than  the  rati  (rat Ui  kg),  and 
noticed  that  in  certain  conditions  of  oxidation,  the 
weight  of  a  metal  was  lessened, 

Some  of  ]a  hi  r  ibn  \  I  ay  vans  writings  include  the 
Gmit  Book  of  Chemical  Propertu^  TJre  Weights 
and  M&mureSi  'Ihe  Chemical  Combination,  and 
7}ie  Dyes,  "Ihese  works  described  the  use  of 
the  water  hath  and  the  chemical  oven,  and  he 
discussed  important  chemicals  like  oxide  of 
mercury  and  sulphur  compounds. 

he  practical  application  of  chemistry  interested 
himB  because  he,  like  many  Muslim  scholars, 
wanted  to  belter  his  society.  He  also  seemed  to 
he  incredibly  curious  and  researched  I  he  dyeing 
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of  cloth  and  leather  preparation  of  hair  dyes; 
varnishes  to  make  cloth  waierprtjof  and  protect 
iron:  manganese  dioxide  in  glassmaking;  iron 
pyrites  for  writing  in  ^old:  .stilts  for  glazing  tiles 
and  ceramic  si  and  the  distillation  of  vinegar  to 
concentrate  acetic  acid.  He  even  invented  a  kind 
of  paper  that  resisted  fire  and  an  ink  that  could 
be  read  at  night. 

lahir's  work  with  metal  refinement  and  the 
preparation  of  steel  helped  develop  foundry 
techniques.  Among  his  greatest  contributions 
to  the  theory  of  chemistry  were  his  views  upon 
the  constitution  of  metals  and  these  survived 
with  slight  alterations  and  additions  until  the 
beginning  of  modern  chemistry  in  ihe  lKtb 
century, 

All  this  research  was  carried  out  in  his  laboratory 
in  Kufab  Iraq  which  wras  rediscovered  about  two 
centuries  after  his  death  during  the  demolition  of 
some  houses  in  the  quarter  ol  the  town  known  as 
the  Damascus  gate.  Found  among  the  rubble  was 
a  mortar  and  a  large  piece  of  gold, 


The  itistilliUKin  prints 
Emm  m  I8lh-rentury  Arabic 
trL'.LtLH'  mi  i:lnfaiiLslry.  "Ihe 
AroJsiL  text  refer*  tu  she 
various  vessels  and  The 
a]emhich  describing  hnw  I  he 
condensation  is  conveyed 
from  the  upper  coaling  wittt:! 
lo  the  rccipieni  fte-Kk, 
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Ninth  -century  l  lirmim 

nl-  Ki^vi  depicted  in  his 

Baghdad  laboratory.  MsnJltr 

perfumes  wi  >u]i!  m  l  n  x  i  m 

tcitliiy  witlioui  the  difUlbifkm 

priMX**,  devised  and 

perfected  by  fahir  ihn  Hay  van 

in  the  late  K'"  otfitiiry. 


Al-Razi  or  Rhazes 

Muhammad  ihn  Zakariya  al-Razi  was  known 
in  the  West  as  Rha/es.  ant!  he  wrote  Vic  Hook 
of  the  Secret  of  the  Septets.*  It  may  sound  J  ike 
a  wizards  handbook  hut  actually  dealt  with 
the  preparation  of  chemical  sub  statues  and 
their  application.  In  this,  tic  proved  himself  to 
be  a  greater  expert  than  all  his  predecessors, 
including  |abirh  in  theexad  classification  of 
natural  substances,  lie  divided  them  into 
earthly,  vegetable  and  animal  substances,  while 
also  adding  a  number  of  art Hkially  obtained 
materials  like  lead  oxide,  caustic  soda  and 
various  alloys,  Before  him  jabir  had  divided 
mineral  substances  into  bodies  (like  gold  and 
silver  h  souls  (like  sulphur  and  arsenic)  and 
spirits  (like  mercury  and  sal-ammoniac). 

He  also  excelled  in  writing  up  his  experiments, 
explaining  all  the  processes  and  apparatuses 
used.  From  his  Secret  of  the  Secrets  we  know 
he  was  performing  distillation,  calcination  and 
crystallization  over  eleven  hundred  years  ago. 

He  is  also  recognized  for  laying  down  the 
firm  foundations  of  modern  chemistry  by 
setting  up.  for  the;  first  time,  a  Uiborulory  in 
the  modern  sense.  He  designed,  described  and 
used  more  than  twenty  instruments  main  of 
which  an?  still  in  use  today;  instruments  like 


the  crucible,  cucurbit  or  retort  tor  distillation, 
and  the  head  of  a  still  with  a  delivery  tube, 
plus  various  types  of  furnace  or  stove. 

Al-Kindi 

A  lot  of  al- Kindts  work  was  translated  into 
Latin,  by  men  like  Gerard  of  Cremona,  50 
today  there  is  more  in  Latin  than  Arabic. 
For  instance,  there  is  Dc grudihus,  in  which 
a  I  Ktndi  explains  thai  the  complex  of  a 
compound  medicine  could  be  mathematically 
derived  from  the  qualities  and  degrees  of  its 
component  samples,  and  I  Hal  I  here  was  a 
geometrical  relationship  between  increasing 
quantity  and  degree  ot  elfeetiveness 

Al-Kindi  aLso  w  rote  Book  of  the  Chemistry 
vf  Put  fit  1  uv  and  Distilititiviis.  lor  mure  on 
perfume  read  'Cleanliness'  in  the  Home 
chapter 

Like  much  of  the  knowledge  built  Lip  in  Lite 
Muslim  world,  it  did  not  stay  there,  but,  like 
all  good  ideas,  it  spread  around  I  lie  globe. 
It  was  translated  into  Latin  and  even  into 
local  languages,  whk  h  explains  its  spread  to 
Furope.  1  he  Italian,  Gerard  of  Cremona,  made 
the  more  valuable  translations  like  al-Kazi's  De 
tilimtmibits  ct  suhbu^  a  study  and  classification 
of  salts  and  alums  (sulphates). 


Import ei nt  sLieiilisls  of  1 3lh -century  Lurope, 
like  Albertus  Magnus  and  Ro^er  Etac-oi^came 

k>  know  ,!!:.  11 : i  iIil-m-  tvorks.  Ro^rr  Bacon 
particularly  be  lie  veil  in  the  pi  eat  importance 
olduniisU  yr  which  he  discovered  from  the 
Latin  translations  of  Arabic  works. 

I  his  huge  translation  process*  from  Arabic  to 
Latin,  be^an  in  the  middle  of  the  \2ih  century. 
One  work  of  fabir's,  Liber  (.far  tint  is,  appeared 
in  the  last  third  nfthe  1 3rh  century.  Around 
the  year  1300,  another  of  J  abirs  books,  Summa 
Perftitkmis  Magisterti  or  Sunt  vf  Perfection 
was  translated  into  Latin.  This  hook  is  usually 
accompanied  hy  lour  other  [realises  called  De 
investigatwne  perfectioms  or  Ihe  Itivistigtitkm 
of  Ptrfzetwft:  f kh  hiventume  veritatis  or  T7re 
Im-ention  of  Verity ^  Liber  fomucum  or  The 
Bmk  of  Furnaces;  and  the  Te&tattictttum  or 
Test<\wvt:t.  "Ihese  trentisrs  were  In^ut-nlly 
printed  together  in  one  volume  between 
the  i5*hand  the  17"  centuries.  ]ii  short  they 
were  all  known  as  I  he  Summa  and  it  was  so 
successful  that  it  became  I  he  main  chemical 
textbook  of  medieval  Europe,  "this  manual 
on  general  chemical  liltryiorc  remained 
unrivalled  for  several  centuries. 

It  is  easy  for  us  today  to  relegate  scientists  of 
a  millennium  ago  to  some  dusty  outdated 
room  high  in  a  lower,  surrounded  hy 
sin o king  and  bubbling  pots,  using  strange 
concoction*.  In  reality,  they  were  highly 
scientific  experimenters*  the  very  equtvd enl 
of  today's  leading  laboratory  minds,  who  are 
also  laying  the  foundations  for  our  futures  and 
dependents. 

To  read  more  aboul  chemical  processes  and 
the  impact  that  a  thousand  years  of  Muslim 
chemistry  has  had  on  today's  industries 
go  to  the  Town  chapter  and  'Commercial 
bemistry*  see  i  ion. 


The  first  essential  in  chemistry  is  that  you 
should  perform  practical  work  and  conduct 
experiments,  for  he  who  performs  not 
practical  work  nor  makes  experiments  will 
never  attain  to  the  least  degree  of  mastery 
But  you,  0  my  son,  do  experiments]  so 
that  you  may  acquire  knowledge.  Scientists 
delight  not  in  abundance  of  mate" 
they  rejoice  only  in  the  excellence  of  their 
experimental  methods.' 


fakir  ibn  fcl 
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Geometry 


MUSLIMS  ARE  famous  for  intricate  and  efcgant  geometrical 
designs  decorating  their  historic  buildings  which  you  can  read 
more  about  in  the  'Art  and  Arabesque'  section  of  this  chapter.  These 
wonderful  designs  could  not  have  happened  without  leaps  made  in  geometry; 
or  the  measurement,  properties  and  relationships  of  points,  lines,  angles  and 
2-D  and  3-D  figures. 


Tiks  frufrt  Alliambra  P&lace, 
t Canada,  Spain.  MojtI  Is):  im 
tile  dehJpis  hiLvc  g/comrtritful 
and  mdlhttmiNLal  tudra. 


Scholars  inherited,  developed  and  extended 
geometry  Irani  the  Greeks  who  took  a  keen 
interest  ;uh=  1'l  did  spent  a  lot  ol  time  on  it  in 
the  liU-tncnl*.  For  most  avid  mathematicians, 
their  starting  point  into  geometry  is  through 
]  uclids  iisi'isLLiiic'Mt-il  Art1,  limits  work. 

Ihe  investigations  Muslims  undertook  in 
geometry  rested  on  three  Hellenist  pillars 
The  first  was  Kuclids  Elements*  which  was 
translated  in  Baghdad  in  the  tf'-cenlury  House 


of  Wisdom.  1  he  second  was;  two  works  of 
A  nihil  rioted  ( hi  the  Sphere  ami  Cylinder md 
the  Heptagon  in  the  Circle.  Now,  this  .second 
one  is  una v citable  in  Greek  and  reaches  us 
through  the  Arabic  translation  hj  Tbabii  ibn 
Qurra.  Tine  third  and  linal  pillar  is  the  difficult 
work  of  Apollonuis  of  Perga,  called  Ihe  Conks, 
'I  his  appeared  in  eighl  books,  written  around 
2i)i)  BCJh.  Only  tour  of  these  survive  in  Greek, 
while  seven  came  to  us  in  Arabic, 

Most  of  ihe  geometrical  constructions  of  both 
the  Greek  and  Islamic  worlds  were  unified 
under  the  theory  of  conic  sections,  which 
were  used  in  geometrical  eonsinu lions,  the 
design  ol  mirrors  lor  focusing  light  and  the 
theory  of  sundials.  The  surface  of  a  solid 
double  cone  is  lonned  by  extending  out 
strai^hl  lines  (generators)  that  radiate  out  of 
the  circumference  of  a  circle,  called  the  base, 
and  pass  through  a  fixed  point,  denoted  the 
vertex,  not  on  the  plane  of  tin;  base.  Conic 
sect  kins  are  generated  by  cut  ling  the  double 
cone  by  a  plane  ink-reeling  the  generators. 
The  shape  of  the  plane  section  that  remains 
is  determined  by  the  angle  of  the  plane  to  Ihe 
generators,  Apollonios  successfully  argued 
that,  <  Hi  her  than  the  circle,  only  three  kinds  of 
conic  sea  ions  loo  Id  be  generated:  the  ellipse, 
the  parabola  and  the  hyperbola, 

Abu  Sahl  al-Kuhi  used  the  theory  of  conic 
sections  to  develop  a  remarkable  procedure 

for  the  construction  of  a  regular  seven  -sided 


polygon,  the  heptagon P  Abu  Sahl  a  I  kuhi  was 
one  of  a  group  ot"  gifted  scientists  who  were 
brought  together  from  all  over  I  he  eastern  seg- 
ment of  the  Musi  iin  world  under  She  auspices 
of  key  members  oft  he  influential  Buyid  family 
in  Baghdad,  Emerging  from  the  mountainous 
regions  south  ol  the  Caspian  Sea,  and  origi- 
nally a  juggler  of  glass  bottles  in  the  souk  (mar- 
ket) of  Baghdad*  Abu  Sahl  al-Kuhi  turned  his 
attention  to  (he  study  of  the  sciences.  He  was 
inlcresled  in  the  work  of  Archimedes,  writing 
a  commentary  on  Book  El  of  On  fhe  Sphere  fffid 
Cylinder.  His  main  foe  us  lay  in  conic  sections 
and  their  use  in  solving  problems  related  to  I  he 
construction  of  complex  geometric  objects. 

For  instance,  he  explained  how  il  was  possible 
to  construct,  with  conic  sections,  a  sphere 
with  a  segment  similar  lo  a  segment  of  one 
sphere  and  possessing  a  surface  area  equal  to 
a  segment  of  a  second  sphere  He  elaborated 
on  a  new  instrument  that  could  be  used  for 
drawing  conic  sections,  Lthe  complete  compass/ 
But  Abu  Sahl  a!- Kuhi  had  set  his  sights  on 
even  greater  ambitions-  detailed  instructions 
for  the  construction  of  the  regular  heptagon, 
Archimedes  had  supplied  a  proof  relating  to 
a  regular  heptagon  inscribed  within  a  circle 
that  suggests  that  it  ought  to  be  possible  to 
construct  a  heptagon,  but  this  didn't  go  quite 
far  enough  to  provide  an  actual  procedure. 


This  is  quite  common  in  the  abstract  universe 
of  mathematics.  Occasionally,  it  is  very 
difficult  to  derive  a  step- by-step  procedure 
for  the  eon  struct  ion  of  certain  mathematical 
objects.  In  such  situations,  mathematicians 
concern  themselves  with  proving  lhal  a  I  leas  I 
such  a  procedure  exists,  leaving  the  discovery 
of  the  detailed  procedure  to  others. 

Even  though  Archimedes  gave  proof  of  the 
existence,  the  actual  construction  of  the 
heptagon  eluded  the  best  Greek  and  Muslim 
mathematicians  for  centuries,  so  much  so  that 
the  lUih- century  Muslim  scholar  Abu  al-|ud 
remarked  that  'perhaps  its  execution  is  more 
difficult  and  its  proof  more  remote  I  ban  that 
for  which  it  serves  as  a  premise.'  Cue  Abu  Sahl 
al-Kuhi  to  take  up  this  challenge.  Through 
deft  manipulation,  Abu  Sah!  al-Kuhi  was  able 
lo  tame  the  beast  >  reducing  the  problem  to 
three  steps,  which,  if  reversed,  would  lead 
lo  the  construction.  1  \c  said  start  with  the 
construction  of  a  relevant  conic  section  based 
on  the  length  of  the  side  of  the  heptagon.  Then 
generate  a  divided  line  segment  according  to 
given  proportions  and  from  the  divided  line 
segment,  form  a  triangle  possessing  certain 
properties.  Finally,  produce  the  heptagon  from 
the  constructed  triangle. 

Abu  Sahl  is  also  knowrn  for  his  discovery  of  a 
method  for  trisecting  a  given  angle.  This  was 


'Let  no  one 
ignorant  of 
geometry 
enter.' 
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Ptolus  acadeniv 
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referred  to  as  'the  lemma  of  Abu  Sahl  al-  Kuhi"  by  Ahd  til  Jalii 
lil-Sij?^  a  younger  contemporary  of  Abu  Sahl.  and  used  in  the 
construct  ion  of  a  regular  nine -sided  polygon,  the  n  on  agon. 

Knowledge  of  conic  sections  was  required  by  instrument 
makers  lo  engrave  (hem  on  the  surfaces  of  sundials.  The 
Greeks  knew  lthat  as  the  sun  traces  its  circular  path  across 
(he  sky  during  I  he  day\  the  rays  thai  pass  over  the  tip  of  a 
vertical  rod  sei  in  the  earth  form  a  double  cone;  and,  because 
the  plane  of  the  horizon  tuts  both  parts  of  this  cone,  the 
section  of  the  cone  by  the  horizon  plane  must  be  a  hyperbola,' 
lliis  motivated  the  likes  of  Ibrahim  ibti  Si  nan,  the  grandson 
of  Thabil  ibn  Qurra,  to  make  a  study  of  the  subject.  His  life 
was  cut  short  due  to  a  liver  tumor  and  he  met  his  demise  at 
the  early  ape  of  thirty -seven  in  946.  Yet,  his  surviving  works 
ensure  his  reputation  as  an  important  figure  in  the  history  of 
mathematics.1  says  I  I  Rerjjgrtn,  *s  contemporary  urik r.  [  3e 
then  summarizes  Ibrahim  ihnSinans  achievements: 

1  lis  treatment  oilhe  area  of  a  segment  of  a  parabola  is  the 
simplest  that  has  come  down  to  us  from  the  period  prior  to  the 
Renaissance  ....  in  his  work  on  sundials,  he  treats  the  design 
of  all  possible  kinds  of  dials  according  to  a  single,  unified 
procedure,  and  it  represents  a  fresh,  successful  attack  on 
problems  that  had  often  defeated  his  predecessors' 

hi  relation  to  practical  geometric  design,  which  would  be  used 
to  embellish  the  likes  of  sueh  public  buildings  as  mosques* 
palaces  and  libraries,  Muslim  geometers  were  interested  in 
ustifying  the  craft  of  the  artisans  and  exploring  the  limits  of 


Ihtir  ^ri.  Abu  Nllst  al-Farabi  (d.  ^50),  better  known  for  his 
work  on  music,  philosophy  and  his  commentaries  on  Aristotle, 
w  rou  a  treatise  ol  geometric  constructions  from  tools  with 
various  restrictions,  His  work  was  titled,  rather  exotic  ally;  A 
Bikjk.  of  Spiritual  Crafts,  mat  Natural  Secrets  in  the  Details  of 
tjeometriail  Figures,  I  his  contribution  of  al  barabi  was  later 
incorporated  by  Abu  al-Wafa.  in  his  youth  when  al-Farabi  died, 
in  his  hook  On  These  Parts  of  Geometry  Needed  by  Cnifistnen* 
providing  full  constructional  details  and  justifications, 

"fhe  kind  ol  problems  to  winch  Abual-VValW  devoted  his 
attention  included  constructing  a  perpendicular  to  a  given 
segment  a<  ilsendpoint:  dividing  a  line  segment  into  any 
number  of  equal  parts;  and  constructing  a  square  in  a  given 
Lirele  And  various  regular  polygons  (frith  3,  4,5.6.8.  10  sides). 
All  these  constructions  were  to  he  carried  out  with  nothing 
more  than  a  straight  edge  and  a  'rusty  compass."  a  compass  with 
one  fixed  opening, 

Geometry  had  special  significance  also  lot  Muslim  artists, 
architects  and  cnlligraphtTs.  J  hey  had  a  keen  awareness  ot  the 
affinity  between  measurements  in  nature  and  mathematical 

expressions,  and  they  were  constant!)  inspired  by  these  deep 
connections. 

Such  measurements  included  the  Goiden  Ratio,  a  ratio  of 
measurements  thats  pleasing  to  the  eye  and  appears  a  lot  in 
nature,  such  as  in  mollusc  shells  and  plant  leaves,  in  laymans 
terms,  it  means  the  width  of  an  object  is  roughly  two  thirds 
I  hat  of  Ms  height,  or  approximately  1.61  H.  It  is  also  called  a 


Etft:  MefLNijrtJrtiL'Eilsiii  lulLne  have  maElteniatLLiit  f.\|>rt'i!iinna 
which  inspir-ftl  iht  ^diotor*.  One  nf  there  i&  tin*  golden  r-iiiiti 
whit  h  th  expressed  in  ni"tki*c  sheHs,  pi jnts  imd  fttiwet& 


golden  section  or  line,  so  that  if  a  line  is  divided* 
the  smaller  pari  <it"  thv  line  is  to  I  he  larger  part  of 
the  lint:  as  the  larger  part  is  to  the  whole  line,  '[his 
turns  out  to  be  approximately  the  ratio  of  SA3  and 
is  visible  in  many  works  of  art  and  architecture. 

As  well  as  being  Fascinated  by  these  geometrical 
occurrences,  artists  were  also  looking  for  the 
centre  of  any  system  of  V  hat  is,'  so  this  concepl  ol 
centre  in  terms  of  proportion  remained  their  focus 
too. 

I  he  Ikhwan  td-Safa,  or  Brothers  of  Purity;  were 
a  group  of  scholars  in  the  HV1,  century  CF>  who 
recorded  their  ideas  about  proportion  in  their 
Bphltcs  or  Ritsufit.  They  knew  of  the  Roman 
canon  of  Vilruvius,  a  I"4 -century  BtT  architect 
and  write rh  who  measured  the  human  body  as  a 
system  of  proportion.  11  was  this  idea  the  tkhwan 
considered  to  he  defective,  as  it  was  centred  on  the 
sacrum  or  the  ^roin,  instead  of  the  navel r 

Vitruviuss  findings  were  based  on  a  Greek  canon, 
and  this  was  founded  on  an  ancient  f.gyplian  rule 
of  proportion,  which  related  to  the  backbone  of 
the  gt>d  Osiris,  The  "sabred  backbone'  or  Djct  pillar, 
was  a  pie- dynastic  representation  of  Osiris  and  it 
represented  stability,  endurance  and  goodness. 

Alter  painstaking  research ,  the  Ikhwans  epistles 
came  tn  a  diti brent  conclusion.  Thej  established 
thai  when  the  human  bod)  was  stretched  and 
extended  out,  the  fingertips  and  the  lips  of  the  toes 
touched  the  circumference  of  an  imagined  circle. 
The  cent i e  of  this  circle  was*  then  the  navel  and 
not  the  groin,  if  the  body  was  i  hat  of  a  child  under 
age  seven,  this  per  lee  t  proportion,  with  the  navel 
being  the  centre,  begins  to  be  disproportionately 
placed  after  the  age  of  seven,  the  age  of  innocence. 
At  birth,  the  mid-point  of  the  body  is  at  the  navel. 
As  the  individual  grows  the  mid -point  drops  until 
it  reached  he  groin  or  sat  rum. 

1  he  proportional  ratio  produces  an  ideal  figure 

for  religious  painting.  The  width  is  eight  spans, 
the  height  is  ten  spans  and  the  mid -point  is  on 
the  navel.  The  division  ol  the  figure  is  a  l>ody  eight 


heads  long*  a  foot  is  an  eighth  ol  a  body,  the  face  is 
an  eighth  of  a  body,  the  forehead  is  a  tbird  of  the 
face,  a  face  is  four  noses  or  tour  ears. 

With  I  he  navel  as  the  centre  of  the  circle. 
which  represented  the  Earth,  and  the  place 
of  life  sustenance,  this  demonstrated  a  divine 
manifestation.  I  hese  divine  proportions 
were  reflected  in  cosmology,  muskology  and 
calligraphy,  and  in  all  arts  from  the  I01h  century. 
They  were  .seen  as  the  key  to  ii  ndiug  harmony  a  ink 
for  the  mystics,  closeness  ta  God. 

For  example,  the  natural  harmony  of  the  figure 
of  eight  was  seen  by  Muslim  scholars  as  the 
basic  number  which  motivated  them  to  make 
measurements  in  music  scale,  poetry,  calligraphy, 
and  artistic  themes. 

I  here  isp  nt  uuuse,  the  whole  fascinating  area  of 
the  algebraic  geometry  of  Umar  al-  Khayyam,  and 
the  geometric  theory  ot  lenses  by  al  Tn.si,  which 
were  both  new  fields  of  geometry.  To  read  more 
aboul  these  go  to  the  sections  on  'Mathematics' 
in  School,  and  Vision  and  Cameras1  in  the  Home 
chapler. 
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]  eonardipda  Vinci1* 

Vilr uvkm  Mm\  shows 
the1  pr^pnltmn*  of  the 
human  boch.  which 
were  discussed  in  the 
I0^h  century  Epistles  of 
the  fkhwtw  ai  Sfrfa, 
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Art  and  the  Arabesque 
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Tor  me  it 
remains  an 
open  question 
whether  [this 
work]  pertains 
to  the  realm  of 
mathematics  or 
to  that  of  art: 

I    dm 
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or  can  tiA/t:  into  sOMbi  aki  dfsigns  and  with  each  blink  of  an 
eye  you  see  different  shapes  and  forms.  This  type  of  geometric  art  is  a 
fusion  of  pure  mathematics  and  the  art  of  space,  an  interplay  of  shapes 
and  repeating  patterns.  It  has  no  figures  of  people,  but  is  made  of  flowing 
lines  in  complex  designs.  These  designs  seem  to  change  as  they  are  looked  at> 
encouraging  deep  thought  and  spiritual  contemplation,  and,  because  of  this, 
they  fitted  well  into  mosques. 


Prophet  Mohammad  tpbuh)  spoke  out  against 
the  portrayal  of  human  or  animal  forms  in  an. 
He  didn't  want  Muslims  at  the  time  to  revert 
Lo  worshiping  idoLs,  hgures  or  I  he?  irmk rial 
world*  a  pre  -  Islamic  practice  which  would  take 
attention  awa\  trom  Cod. 

Geometry  became  central  to  the  ar!  of  the 
Muslim  world.  Artists  freed  their  imagination 
and  creativity  to  produce  a  totally  new  arl 
form  called  the  arabesque,  a  de\  elopment  of 
geometric  art. 

The  Lotfollsh  Mosque  in  Isfahan,  ]ran  beautifully  shows 
arabesque  and  interwoven  monument  I  cursive  slyle 
calligraphy  (above  sirnl  bdciw  ihv  pnintt-t3  arch)  o( 

Qurattk  vei^es. 


Arabesque  is  a  pattern  of  many  units  joined 
and  interlaced  together,  alJ  flowing  from  the 
others  in  all  directions,  hach  independent  unit 
t*  complete  and  capable  of  standing  alone,  but 
all  are  interlinked  and  form  a  part  of  the  whole 
design,  ~lhe.se  2-V)  designs  were  mostly  used  to 
decorate  surfaces  like  ceilings,  walls,  carpets,, 
furniture  and  textiles. 


mil  ni 


Outstanding  examples  of  this  sophisticated 
art  form  were  recently  discovered  when  the 
Topkapi  scroll  wa\  uncovered  lei  Istanbul. 
"I  he  scroll,  with  its  1 1 A  individual  geometric 
patterns  tor  wall  surfaces  and  vaulting,  is  the 
work  of  a  master  builder  who  worked  in  JVrsLi 
during  the  late  I5,h  or  Wh  century.  It  is  the 
earliest  ol  ib  kind  to  have  bfen  found  iniact. 
Before  its  discovery,  the  earliest  known  Islamic 
architectural  scrolls  were  Fragments  from  the 
J  &h  century  around  Bukhara,  Uzbekistan, 

Arahesque  can  also  he  Moral,  vising  a  .stalk, 
leaf,  or  flower,  or  a  combination  of  floral  and 
geometric  patterns,  and  these  designs  equally 
fascinated  Ktiropean  artists.  Works  from  the 
Renaissance,  Baroque.  Rococo,  modem  art 
(particularly  in  the  grotesque),,  and  strapwork 
all  featured  the  pal  km  v 

Leonardo  da  Vinci  fount!  arabesque 
fascinating,  and  used  to  spend  consider  able 
time  working  out  complicated  patterns.  The 
famous  knot  design  was  used  hy  King  Henry 
V1IL  and  it  appears  in  his  portrait  on  the 
border  of  his  cloak  and  the  curtains.  Durer 
used  geometric  patterns,  as  did  Raphael.  I  he 


grotesque  designs  of  17^-ceotury  French  arlLst 
jean  Berain  show  ilKai*d  16"'  Century  Italian 
artists  called  it  mlyeschf. 

One  of  the  best  known  20' h- century  artists 
inspired  by  geometric  art  was  the  Dutchman 
M  C  Esther,  1  lc  created  unique  and  fascinating 
works  of  art  that  explored  a  wide  range  of 
mathematical  ideas,  and  not  surprisingly  he 
drew  his  inspiration  from  the  tile  patterns 
used  in  the  Alhamhra,  which  he  visited  in 
1936.  He  spent  many  days  sketching  these,  and 
later  .said  that  thi*  Va.s  the  richest  source  of 
inspiration  that  1  have  ever  tapped! 

It  wasn't  only  the  Arabesque  that  came 
to  buTOpe,  because  in  the  \AUt  century  an 
important  breakthrough  for  l.uropean  Artists 
took  place,  l-mm  the  Muslim  world  they 
Imported  oil  paint.  In  the  past  they  had  only 
used  tempera  paint  on  wood  panel?;,  which 
was  a  substance  made  of  a  combination  of 
egg,  water,  honey  and  the  dye.  The  expensive 
linseed  oil  paint  had  a  dramatic  clFeet  on 
European  paintings  as  it  enhanced  the  colour 
saturation  of  Flemish  and  Venetian  pictures. 


Clockwise;  IheTopkapi 

st  roll  from  the  tale  I  !>lh  or 
^^-cenruiy  showing  indi- 
vidual geometric  patterns  lor 
wall  surface^  and  vaulting 
if jmpik'd  by  a  Urnfian  noisier 
LfLiildcT;  King  1  iciiev  V[II 
(ruled  l5(jy-lM7)»irh  Mi- 
Ijilarnk  "knot1  Htyk  pattern 
on  the  border  of  his  cloak 
and  curtain,  Ht  is  standing 
una  lurkish  carpel  with  its 
Ushak  star;  ceramic  tiles  ivllh 
the  izttik  blue  patlcms  al 
T-npVapi  Palace  in  Turkey, 


'The  stagger- 
ing array  of 
geometric  pat- 
terns show  the 
way  the  Mus- 
lim craftsmen 
explored  the 
concept  of  in- 
finity through 
mathematical 
repetition.' 

Reporter  Rageh 

Omar  talking  .ibout 

the  Alhambra  in 

Gr^iicutii  in  I  Ik1  JtJ*- 
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With  the  pen 
as  a  symbol 
of  knowledge, 
the  art  of 
calligraphy  was 
an  art  in  the 
remembrance 
of  God. 
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World  famous  Turkish 

talligrapher  Hasan  Celchi 

inslruiTinga  student- 


I 


\ 


The  Scribe 


Take  yourself  back  to  the  classroom  and  your  textbook  where 
you  had  to  repeats  line  after  line,  letters  and  words  to  pet  lee t  their 
shape.  Not  all  of  us  had  the  talent  of  producing  arlistic  or  even  neat 
writing,  using  letters  by  themselves  or  joined  up,  Tlic  art  of  writing,  with  the 
beautiful  and  fl owing  text  of  calligraphy  illustrates  the  Quran,  ihe  Muslims' 
Holy  Book  famous  statements  and  proverbs. 


There  are  many  types  of  decorative  writing, 
like'  I  gyp! i a n  hieroglyphics  or  Chinee 
and  Japanese  script,  but  Arabic  calligraphy 
developed  independently  from  sill  of  these, 
[t  was  around  even  before  Islam  in  the  7th 
century;  but  Muslims  significantly  developed 
it.  they  used  it  in  art,  sometimes  combined 
with  geometrical  and  natural  Ii^llivSi  but 
it  was  also  a  form  of  worship,  as  the  Quran 
premises  divine  blessings  to  those  who  read 
and  write  it.  With  the  pen  as  a  symbol  of 
knowltdgt\  I  he  art  of  calligraphy  was  an  art  in 
the  remembrance  ot  God. 


With  this  greal  impel  us  to  write  artistically. 
a  (in J  ingredient  gave  calligraphy  another 
popularity  boost,  ibis  was  ihe  myslkal 
power  attributed  to  some  words,  names  and 
sentences  as  protections  against  evil, 

J  he  language  of  Arabic  calligraphy  belongs  to 
Ihe  family  of  ancienl  Semitic  laity uagesh  and 
it  comes  in  many  scripts,  the  most  famous  of 
which  are,  Kufu  and  Nnskh. 

Ihe  Kufic  script  comes  from  the  city  of  Kut'a, 
Iraq,  where  it  was  used  by  scribes  transcribing 
tbe  Quran  in  the  Kufa  school  of  writing.  The 
letters  of  this  sen  pi  are  angular. 


\ 


An  ancient  Kufic  script  oi  l%vi>  (Juraflk  wirst-a  (II  and  21.  chapter  3 1 }. 
Tht  uirL-lL1  in  ih*.-  m.-nlrr  higiiiiit^  the  separation  between  the.  verses. 
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The  Nit.<kh  script  is  older  than  Kufit\  but  it 
resembles  the  characters  used  by  modern 
Arabic  writing  and  printing  II  is  joined  up,  a 
cursive  script,  and  round,  and  has  a  tew  semi 
styles  As  early  as  the  l(Fh  century,  tilt-  famous 
cailigrapher  Abu-'Ali  ibn  Muqla  devised  a 
systematic  classification  ot the  sea  ipt  according 
to  geometric  principles,  eslablishing  a  unil  oi 
measurement  for  letters  and  creating  a  balance 
among  them.  I  k  counted  six  l  ursjve  scripts 
which  became  known  a*  ti(  nqhwi  at-sittit. 
Ncudt/r  calligraphy  became  more  popular  than 
Ju  j/ic,  which  was  developed  by  the  Ottomans. 

What  to  write  on  was  given  great  importance, 
and  before  paper  was  introduced,  parchment 
and  papyrus  were  the  main  materials  f*  t 

opying  the  Quran,  writing  manuscripts  and 
correspondence*  Parchment  was  durable, 
lustrous,  and  luxurious,  though  only  one  side 
umld  be  used.  Papyrus  was  brittle  and  could 


not  be  erased,  which  made  it  useful  especially 
(or  government  rccurds.  But  both  were 
expensive,  so  when  the  cheaper  alternative 
paper,  was  introduced  in  the  late  8,h  century; 
the  art  of  writing  boomed. 

Paper  was  easily  cut,  shaped  and  pasted.  It 
absorbed  colour  belter  than  either  parchment 
or  papyrus.  Papyrus  was  still  occasionally 
used  until  the  I  llh  century  and  [he  Qui  an 
continued  to  be  written  on  parchment  for 
a  long  time.  For  most  works  though,  paper 
became  the  new  medium  ol  books,  letters, 
ollicial  and  private  correspondence,  and  it 
was  on  paper  that  nearly  all  inventions  and 
changes  in  the  Arabic  script  took  place. 

Not  just  paper  was  used  to  write  on;  almost 
any  object  can  carry  script,  and  calligraphy 

was  also  used  on  marble,  brickwork,  glass, 
textile,  ceramics,  woodwork,  metal,  and 
precious  and  Semi  precious  stones. 


'Read:  In  the 
name  of  youij 
Lord  Who  cre- 
ates, create* 
man  f rorr  a 
dot.  P^ad:  And 
Sft:r  Lord  is  the 
TVlost  Boun- 
teous, Who 
teaches  by  the 
use  of  the  pen, 
teaches  man 
that  which  he 
knew  not/ 

(Juran  (96:105)    TK- 

lire!  verse  of  the 

Quran  revealed  to 

Prop  he!  Mohammad 

(pbuh) 
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Ri^hLThi:  lirsi  ^haplcr  cif  thi* 
Quran  in  Jiili  Diwum  .slyli1. 
i:  i kl Li.1  by  master  gilder  Ma- 
mure  Vz  front  tht3  'lopkapi 

Palace  in  Istanbul. 

Beltttu:  Rcttt  pen*  used  in 
calligraphy.  The  nih  ol  each 
iji  cui  spccilicjtly  In  su-il  I  he 
different  Myic  c»l  writing 
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Europe  came  into  contact  with  Arabic 
calligraphy  through  trade  and  gilt  exchange 
between  European  and  Muslim  royal  courts. 
At  first.  Europeans  imitated  Arabic  calligraphy' 
without  knowing  what  it  said,  and  Kitfic 
i rise ri p|  kins  from  I  he  Jbn  Tulun  MusquC,  built 
in  Cairo  in  879  Cha  were  reproduced  in  Gothic 
arth  first  in  Frunceh  then  in  the  rest  of  F.uro|>c. 
Works  like  the  carved  wooden  doors  made  by 
the  master  carver  4Gan  Fredas1  in  a  chapel  of 
the  under  porch  of  the  Cathedral  of  Le  Puy 
in  France,  and  another  carved  door  in  the 
church  of  la  Vaute  Ghillac  near  Le  Fuy  are  also 
attributed  to  the  influence  of  the  Ibn  TuJun 
Mosque,  Traders  from  Amalft  in  Italy  who 
visited  Cairo  are  believed  to  be  responsible  for 
the  transmission  ol  these  designs  into  Europe 
as  they  had  special  relations  with  Fatiniid 
Cairoal  that  time, 


In  his  hook  Legacy  of  Islam,  Professor  J  horn  as 
Arnold  said  that  a  cross  that  probably  dates 
back  to  the  9lh  century  was  found  in  Ireland 
with  the  phrase  called  the  Basmatali  {hi-hm 
Allah)  or  lln  the  name  of  God'  inscribed  in 
Kujk  calligraphy  on  it.  In  other  art  forms,  es- 
pecially painting  Kitfic  inn xi pi  ion  was  udded 
for  style.  People  were  drawn  to  calligraphy, 
even  the  Renaissance  painter,  Gentile  da  Fab 
riano,  used  it  to  decorate  clothing  edge- bands 
ol  his  people  in  his  painting  Adoration  ofihe 
Magi. 

Bel  ore  pcnsh  as  we  know  them  today,  came 
other  writing  instruments  including  the  tftdam 
or  reed  pen.  The  most  soughl-alter  reeds  came 
from  the  coastal  lands  of  the  Arabian  (juli 
and  they  were  valuable  trading  commodities. 
Their  length  varied  between  twrenty-four  and 


thirty  centimetres  and  their  diameter  general) J 
measured  one  centimetre.  Each  style  of  script 
required  a  different  reed,  cut  at  a  specifk 
angle 

Inks  were  in  different  typtv  and  colours 
with  black  and  dark  brown  inks  being  mosl 
often  used* all  differing  in  intensity  and 
consistency.  Calligraphy  usually  made  their 
own  inks*  and  sometimes  the  redfe  ivcre 
closely  guarded  *ecrets.  Silver  and  gold  inks 
were  used  on  blue  vellum,  in  front  isp iecesT 
for  illustrations,  and  tor  title  pages.  Coloured 
inks such  tis  reck,  whites,  and  blues  were 
sometimes  used  in  illuminated  headings.  Ink 
puts,  polishing  stones  and  sand  for  drying 


the  ink  were  additional  accessories  used  by 
calligraphers  and  scribes  in  their  trade. 

Even  with  the  advent  of  computers.,  the  art  of 
writing  is  not  dying  and  nothing  can  replace 
the  work  of  a  skilled  hand,  a  carved  pen 
and  flowing  ink.  Calligraphy  today  takes  its 
shapes  on  wedding  invitations,  music  albums, 
postcards-  and  signs.  It  is  still  being  used  for 
writing  the  Quran,  and  also  i!  lust  rales  hooks 
from  art  and  architecture  to  poetry  and 
technology. 


The  beautiful 
writing 
strengthens 
the  clarity  of 
righteousness/ 
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Word  Power 


Learning  your  alphabet  will  take  you  back  to  your  nursery  school 
and  the  following  alphabet  comes  with  a  twist,  looking  al  the  roots  of 
some  English  words,  These  words  have  come  from  an  Arabic  source 
or  they  are  words  used  by  Arabic  speakers  that  have  passed  into  the  English 
language  with  their  original  meaning,  It  is  only  a  small  selection  as  the  actual 
list  carries  on  into  the  thousands. 
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is  for  admiral,  from  tuuir-al- 
tonimauder  of.,,,1  like  amir  ul-bahr 
commander  of  the  seas.  When  the  Romans 
adapted  amir-al,  I  hey  smuggled  in  their  own 
Latin  prefix  ad-,  producing  ad miral.  When  this 
reached  Hnglish,  via  Old  French,  it  still  meant 
commander.1  and  it  was  not  until  the  time  of 
Rdward  II]  thai  a  strong  naval  link  hegan  to 
emerge;  and  for  arscnaL  from  dar  ut-stiutaii 
meaning 'house  of  making/ industry1  like  a 
factory.  This  was  borrowed  into  Venetian 
Italian,  where  the  initial  d  was  not  pronounced 
and  became  arzand,  which  was  applied  to  the 
lar^e  naval  dockyard  in  Venice.  I  he  dockyard 
is  known  to  this  day  as  the  A  i  venal  e.  English 
acquired  the  word  either  I  mm  Italian  or  from 
French  arsenate,  using  it  only  for  dockyards. 
By  the  end  of  the  lfV:'  century  it  was  coming 
into  more  general  use  as  a  'military  storehouse* 

is  (or  barbican,  from  the  Arabic  btib  al- 
hnjaruh  gate  with  holes;  and  tor 

ballyhoo,  from  bi -Allah  htiwa  meaning  'by 

Allah  it  is". 

"  is  tor  crimson,  frum  ijirmizi  which  is 
I  related  to  the  tjirmiz,  the  insect  that 
produced  the  red  dye  qirmizk  and  for  caviar . 
which  may  come  Irani  hirsi  ktiyu  ihir  meaning 
having  eggs*  or  from  diav-jar  meaning  a  cake 
of  strength  or  power'  or  'bread  of  lovers*  in 
allusion  to  its  reputed  aphrodisiac  qualities. 
Others  think  it  came  from  hwyvr  in  Turkish 
which  means  "fish  eggs" 


is  tor  dragoman ,  an  interpreter  or  guide 
!  in  countries  where  Arabic,  Turkish,  or 
I  l  rsiaii  is  spoken;  from  I  he  Arabic  ttujurimti 
and  the  verb,  tnrjamu  to  interpret. 

is  for  El-Cid*  the  hero  of  a  Spanish  epic 
poem  from  the  12"  century;  from  at- 
Sayyid  meaning  'the  lord' 

is  for  I  omul  .haul-  I  he  brightest  star  in 
the  constellation  Piscis  Austrinus,  the 
Southern  Fish,  twenty  four  light  years  from 
Earth;  /h mi  ui-inu  means  cmouth  of  the  fish! 

is  Jor  ghoul,  from  the  A  rank  ghni, 
meaning  the  demons  and  foi  giratte 
t  Wun  I  lie  Arabic  Xtmifii. 

is  for  hazard,  from  yastim,  which  means 
'play  at  dice' 

1  is  tor  tear,  a  star  in  the  constellation 
I  Andromeda,  from  the  Arabic  nl-'izar, 
meaning  the  "veil  or  covering" 

P^5|  is  for  far,  front  ititmh  a  'large  earthen 
G£S  vase';  and  tor  jasmin  from  llu-  IVrsiau 
yasmin. 

is  tor  kohl  from  kuhi  meaning  a  fine 
powder*  often  of  antimony,  used  in  eye 
ointments. 

Bis  for  lilac,  from  the  Arabic  Utak,  which 
was  taken  from  the  Persian  uihik 
meaning  indigo;  acid  lor  lemon,  from  the 
Persian  timun,  which  means  lemon1. 


e 


is  far  mafia,  I rorn  an  Arabic  word 
Miihiytih  'boasting*  or  tlashy1,  i.e.  llhe 
swank  set'  In  Sicily  an  unusually  ornate  and 
demonstrative  eoekerel  is  described  as 
Ynaliosoi  and  for  mattress  coining  from  old 
French  imitcrtis,  which  uas  taken  trom 
nuitrnht  a  'place  where  something  is  thrown* 
and  Inmtut  lb  throw'. 

||lt|  is  for  nadir,  a  pninl  on  the  celestial 
l=3U  sphere  Jireclly  below  the  observer  and 
diametrically  opposite  the  zenith.  It  conies 
from  p^u/ir  <*,s  *imf  meaning  opposite  the 
y.enith' 


© 


i.s  |oi  orange,  from  the  Persian  lutranj  or 
mm  jus,1,  n  ie;m  i  1 ig  or  a  nge. 

is  Tor  I'herkad.  a  star  in  ihe  constellation 
Ursa  Minor,  from  the  Arabic  ai-t^yqmt, 
meaning  "1  he  call  \ 

Wg%\  is  lor  qaiiun,  the  ancestor  to  the  harp 
HSI  and  /it  lei;  introduced  by  a  I  Karahi  in  the 
H)lh  century,  but  used  in  Roman  times  as  a  tree 
.standing  instrument. 

is  lor  the  chess  piccr  "rook1,  from  the 
Persian  tukk 

is  lor  sofa,  the  seal  was  originally  an 
'   Arabian  ruler's  throne  and  has  beert  in 
existence  since  antiquity.  Original!}  sufftth, 
meaning  long  bene IV  or  divan ;  and  tor  sugar 
from  the  Arabic  sukktir  meaning  sugary  and 
for  lsu  lung!'  Irom  mihwh  a  greeting  and 
goodbye  meaning  peace 

Eis  lor  tabby,  which  mean  I  silk  cloth  with 
striped  pattern  and  was  borrowed  in 
1638  from  the  I  rent h.  J  hey  used  ttibti*  'rich 
watered  silk'  from  Arabic  \unihh  originally 
meaning  'manufactured  at  a  I  'Atiahiyah',  a 
suburb  of  Baghdad-  By  1695  the  phrase  tabby 
cat  was  in  use,  and  tabby  as  si  eh nm  meaning 
striped  cat'  developed  by  1774;  ami  for  lakum 
powder,  which  is  from  Latin  "talcum*  tram  the 
Arabic  to/*/.  It  was  first  uacd  in  Medieval  Latin 


;is  tale'  around  13 17,  and  in  Spanish  '  fid  Co  and 
French  as  Talc  in  1S82.  In  CSerman  it  is 
Jalkurn. 

for  Unukulhat,  a  star  in  the 
I  eoristellalioti  of  the  Serpent,  from  the 
Arabic  \tmtq  trf-huyyuh,  ei leaning  the  "Neck  of 
the  snake. 

1751  is  jor  viiierh  from  wttzir  meaning  'ported 
LjLI  public  servant'  from  the  verb  waztmi,  to 
carry;  and  lor  Vega„  the  brightesl  star  in  the 
consl citation  Lyra  from  Ibe  Arabic  nl-nasr  ul- 
wtup*  'the  falling  vulture1. 

fjjl  is  for  wadk  a  valley  or  gully  that  remains 
1SJ  dry  except  during  the  rain)  m'jsuii, 
coming  from  the  Arabic  niuti  wKlch  means 
valley. 

V  ill  algebra,  meaning  ra  thing"  is  an 
Arabic  invention  to  solve  mat  he  marie 

equations. 

is  lor  yoghurt.  "Ihe  original  Turkish 
word  was  yaguruL  but  il  had  become 
yoghurt  by  the  I  lh  century.  J  he  g  is  soft  in  the 
Turkish  pronunciation  but  hard  in  hnglish. 
Yoj*  is  said  to  mean,  roughly,  Lto  condense'  in 
Turkish,  while yo^ur  means  lto  knead'. 

is  for  zenith,  ihe  point  of  culmination  or 
the  peak,  coming  fmm  tht:  Did  Spanish 
zenit  which  was  from  the  Arabic  siwtt, 
meaning  4patK  part  of  the  Arabic  phrase  satHi 
at-ras  qthe  road  overhead*  meaning  directly 
above  a  persons  head. 


^ 
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Story  Corner 


Tom  hanks  in  the  film  castaway  played  a  IF'-century 
shipwrecked  character  dragged  violently  from  hi*  ordered  business 
world  and  onto  an  island,  where  he  had  to  learn  vital  skills  to  keep 
himself  alive,  No  one  visited  him  for  four  years.  He  forged  tools  from  items 
he  salvaged;  an  ice  skate  became  his  knife,  a  volleyball  was  his  companion 
and  a  piece  of  netting  from  a  fancy  divss  box  trapped  fish,  hut  is  he  realty  a 
21hl-century  re-enactment  of  Robinson  Crusoe  or  an  eight-hundred)  ear-old 
character  revisited  for  a  third  time? 


Leli  U>  eight:  Robinson 
CruMie  with  his  man 
Friday;  an  iltoratioi]  by 
Kali  ma  ipfberp  (mm  [hi 
Tufisyl'i  story  of  Ntiyy  ibn 
Yaqzan,  shu-wing  him  with 
his  adopt  ivr  'mother1,  a  doc. 
Dgnfcl  Defoe*;  IS"- century 
Robimvn  Crusoe  Is  almosl 
idcniLiLl  to  Ibn  Tufayls  l2'h- 
gCHttuy  Hayy  tbrt  taq-zun. 


In  early  12"  century  Muslim  Spain,  <i  filled 
philosopher*  mathematician*  poet  and  medic 
was  born.  Ibn  Tufayl  or  Ahu  Rakr  ibn  Abd 
al- Malik  ibn  Muhammad  ibn  Muhammad  ibn 
Tufayl  al-Qaysi,  to  give  his  full  name,  be<  ariK 
known  in  the  West  as  Abnbater.  I  le  held  royal 
posts  as  an  advisor  and  court  physician,  and 
he  is  remembered  today  for  Tire  Story  of  Hayy 
itm  Yaqzun,  which  is  now  in  the  Bodleian 
Library  at  Oxford,  [his  tale  was  inspired  by  an 
e artier  story  from  the  1  lEh-century  physician- 
philosopher  Ibn  Sina,  who  also  wrote  a 
narrative  called  llayy  ibn  Ynqzan  about  a 
century  earlier. 


Hayy  ibn  Yiiq^ait  means  'Alive*  son  of  Awake; 
so  this  is  "the  Story  of  Alive,  son  of  Awake', 
which  describes  1  layys  character  pass! tig  from 
sleepy  childhood  to  knowledge  and  ultimately 
knowledge,  by  means  of  which  he  can  fully 
contemplate  the  world  and  his  surrounding. 

1 1  begins  with  H«iyy  as  a  child,  a  princess's  son 
whose  birth  was  secret.  He  is  cast  upon  the  shore 
of  Hii  equatorial  island  where  he/s  suckled  hy  a 
doe  and  spend*  the  first  fifty  years  of  his  life  with- 
out contact  with  any  other  human  beings.  His 
isolation  is  in  seven  slayer  of  seven  years.  During 
each  seven-year  stage  he  is  his  own  teacher  and 
learns  about  himself  and  his  surmundings. 


Ibn  Tu Idyl's  12" -Lfiiiur)  Ar-abk  manuscript  note  in  the  Bodleian  Library,  Oxfonl. 
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With  the  death  ol  I  he  due,  he  passes  from 
childhood  dependency  to  the  activity  of  an 
ad  descent  ynd  then  man.  Mere  he  faces  the 
dilemma  of  what  life  is  and  what  miyht  lie 
ahead  behind  all  thai  htN  sets.  By  solving  prac- 
tical problems  and  ^ludyh\g  subjects  from  the 
analoniy  and  physiology  of  the  animals  to  the 
movements  of  the  heavenly  bodies,  he  contem- 
plales  the  concepts  of  soul  and  of  the  Creator, 
until  eventually  he  makes  the  great  leap  from 
the  intellectual  apprehension  of  truth  to  the 
inner,  intuitive  experience  of  reality, 

Ihn  Tufayl  buy  ins  by  describing  the  experience 
of  truth  as  the  perception  ol  a  tolally  dilkr 
exit  world,  a  state  of  such  joy  and  happiness 
that  one  cannot  keep  it  secret,  yet  cannot  find 
words  to  describe  it.  Those  with  little  intellec- 
tual capacity  may  experience  this  state  and  talk 
about  it  with  little  comprehension.  Others  with 
more  intellectual  knowledge  may  achieve  a 
degree  of  mystical  union  through  their  own  ef 
torts,  By  repetition*  the  state  may  be  prolonged 
and  may  occur  in  daily  life,  not  onJy  during 
periods  ol  devotion,  until  it  becomes  a  familiar 
experience,  like  meditation,  At  this  stage,  the 
seeker  is  conscious  of  truth  and  of  the  self  In 
the  succeeding  stage,  he  becomes  unconscious 
of  the  self  and  aware  only  of  the  holy. 


At  this  monumental  point;  a  man  of  his  own 
age  arrives  on  the  island,  and  Hayy  meets  his 
first  human,  Asal.  Asal  is  u  spiritual  and  devout 
person  who  has  come  seeking  solitude  to 

enable  deep  toniem  plat  ion  of  the  truth,  which 
he  too  has  reached  by  intellectual  means. 

Asal  tells  Hayy  about  his  own  society;  describ- 
ing organized  religion  in  his  homeland,  I  layy 
is  inspired,  and  with  the  chance  arrival  of  a 
ship  both  men  visit  Asals  island  where  the 
conventional  approach  to  spirituality  exists 
under  the  rule  of  Asals  friend,  Cabman.  1  layy 
wan  Is  to  tell  I  he  islanders  isbout  his  concept  of 
truth,  but  he  realizes  no  matter  how  much  he 
preachy  the  experience  of  truth  must  come 
from  within.  It  occurs  to  him  I  hat  for  the  ma- 
jority of  human  beings,  religion  is  social  and 
not  spiritual.  With  this  realization  hoth  Hayy 
and  Asal  return  to  their  contemplative  lives, 

I  he  first  English  translations  of  I  (ayv  ihn 
Yaqzan  appeared  in  1 709,  and  only  eleven 
years  later  Defoe  s  Life  find  Strange  Adventures 
of  Robinson  Crusoe  appeared.  Many  of  Defoe's 
contemporaries  said  his  inspiration  lay  in  the 
experiences  of  Alexander  Selkirk,  a  Scottish 
mariner  who  passed  over  four  years  in  solitude 
on  one  of  the  Juan  Fernandez  Islands, 


The  versions  of 
how  Hayy  got 
there  differ ... 
versions  say ... 
that,  with  some 
misty  history 
behind  it  his 
mother  wanting 
to  save  him  f  ror 
a  tyrannical  kin] 
he  was  washed 
onto  shore,  in 
a  little  wooden 
box,  filled  with 
downy  feathers 

I  hi)  y  Ibn  Ymjztm  II 
hi  fay  I.  tronilaied 
Daniel  Abdal-Ha 
Moo 


i 


'September  30, 
1659  - !,  poor 
miserable  Rob- 
inson Crusoe, 
being  ship- 
wrecked, dur- 
ing a  dreadful 
storm,  in  the 
offing,  came 
on  shore  in  this 
dismal  unfor- 
tunate island, 
which  I  called 
the  Island  of 
Despair,  all 
the  rest  of  the 
ship's  company 
being  drowned, 
and  myself 
almost  dead/ 

I  'tft!  unit  Strange 
I  ventures  0} 
Robinson  Crw^A 


ml . 
~ —     t 

Rnbinsun  {."mat*  with  hi*  prts  in  ah  1  Llutf  t  at  k>n  published  fay  Cuirier  &  Eves, 
New  York  in  the  late  iyK  ecsuuiy. 
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Mif  similarities  between  ftW^ns<}ri  Cru_*0e 
and  ffii>7  ihn  Yiiqzati  are  enough  to  make  it 
probable  that  Defoe  knew  the  Muslim  work, 
Crusoe  is  ship  wrecked  on  an  island  and  his 
solitude  teacher  him  many  lessons.  He  has  to 
solve  a  myriad  uf  practical  problems  of  how 
tc  >  c tot hi  and  feed  himself.  The  solutions  he 
finds,  and  his  .struggle  for  survival  can  only 
be  successful  through  The  attentive  study  nl 
his  natural  world  and  surroundings.  He  has 
to  know  and  understand  the  climate,  the 
landscape,  the  vegetation  and  the  animals  who 
share  his  island, 

I  le  goes  through  psychological  anguish  as  he 
experiences  isolation  from  human  society. 
These  overwhelm  and  lead  hi  in  to  despair 
until  his  exhaustion  brings  calmness.  Only 
then  can  the  voice  of  conscience  he  heard  and 
he  senses  the  presence  of  the  Creator. 


Kohinson  Crusoe's  fitNl  visitor  is  not  an 

intellectual  but  Man  Friday,  lo  whom  he 
passes  on  some  of  (he  lessons  he  has  leanu  d. 

I  he  similarities  between  the  two  works  don  t 
snip  vvith  I  he  actual  storyline,  as  the  third 
volume  of  Defoe's  writing  on  Robinson 
Crusoe,  Scriom  Reflet turns  during  the  life  and 
Surprising  Adventures  vj  Robinson  Crusm\  with 
his  Vision  u]  the  Angelic  World,  also  covers  a 
nmge  of  moral,  religious  and  philosophical 
questions,  Ibese  are  very  much  likeh  hut  not  as 
deep,  as  Hnyy  ilm  Yiitfzitri* 


'I  saved  the 

four-footed  ones,  and  I  had  them  hung  upt  stretched  out  with 

sticks  in  the  sun..„  The  first  thing  I  made  of  these  was  a  great 

cap  for  my  head,  with  the  hair  on  the  outside,  to  shoot  off  the 

rain;  and  this  I  performed  so  well,  that  after  f 

of  clothes  wholly  of  these  skins ...  I  made 


and  „,  if  it  h 
being  outer 


hair  of  nr 


'..,  one  day  he  encountered  an  eagle  splayed  dead  in  a  glade.... 
He  spread  out,  so  gingerly,  its  massive  wings,  its  tail,  his  tail, 
he  saw  how  it  would  cover  Him,  so  he  sliced  with  a-sharp  edge 
he  had,  and  cut  a  flap  of  skin  as  loincloth..,,  threw  the  huge 
fail  onto  his  back  as  a  cloak  and  put  the  grand  wings  on  his 
arms,  and  now  walked  like  a  winged  thing  commanding  space 
on  the  forest  floor  as  the  bird  had  commanded  space  in  the  air 
in  flight,  and  the  other  animals  fled  from  him  in  fright../ 

Hayy  ttm  Yaqztm  llm  Tufay!,  translated  by  Danici  Abdal-Hayy  Moore 


Ik. 


Klght-  Ibn  al-Haitham,  un 
The  left,  and  Gaf  iko  both 
explored  their  world  through 
observation  and  rational 
thought,  Ihh  is  emphasized 
hi:rt  on  tbi."  Imnt  of  Jnhanncs 
i  k'vehuv1^  Se^zo^raplzpfl, 
3  I  fr47  description  oi  the 
Mnon.  In  al-l  LaLi ham's  hand 
is  a  geometrical  diagram, 
while  Galileo  clutches  a  long 
telescope. 


Translating  Knowledge 


WHAT  IS  STRIKING  ABOUT    IHH   DISCOVER!  KS,  innovations, 
research  and  writings  of  Muslim  scientists  and  scholars,  during  the 
European  medieval  period,  is  their  insatiable  thirst  for  knowledge. 
This  was  not  knowledge  for  the  sake  of  knowledge;  in  most  cases  it  had 
practical  application  -  improving  the  quality  of  life  of  the  people. 


There  was  also  a  spiritual  influence  as  Prophet 
Mohammad  (pbuh)  had  said:  'When  a  man 
dies,  his  actions  cease  except  for  three  things: 
a  continuous  charity,  knowledge  which 
continues  to  benefit  people,  or  a  righteous  son 
who  prays  for  him". 

Amazing  energy  was  shown  by  encyclopaedic 
individual*  who  were  writing  down  their 
findings  at  incredible  rates,  filling  up 
enormous  tomes  with  groundbreaking 
information.  Books  tan  to  thousands  of  pages, 
numerous  volumes  find  vast  libraries.  "I  he 
golden  age  of  this  civilization,  the  SLh  to  the 
13th  centuries,  saved  ancient  learning  from 
extinction,  modi  lied  it,  added  new  discoveries 
and  spread  knowledge  in  an  enlarged  and 
enriched  form,  To  read  more  about  great  feats 
of  learning  and  knowledge  gathering  see  the 
'House  of  Wisdom1  section  above. 

At  the  heart  of  this  understanding  was  the  idea 
of  direct  observation.  In  order  to  understand 
how  something  worked,  you  had  to  sec  it  with 
your  own  eyes,  ant!  only  then  could  you  write 
it  down.  One  man,  thn  all  [ait  ham,  in  the  late 
I01h  century,  did  his  experiments  in  complete 
darkness,  tbn  al-Haitham  was  one  of  the  first 
people  in  the  work!  to  test  his  theories  with 
experiments,  establishing  one  of  the  keystones 
of  all  scientific  method  -  prove  what  you 
believe!  You  can  read  more  about  him  and 
his  experiment  in  I  he  Home  chapter  and  the 
'Vision  and  Cameras1  section. 


[his  thirst  for  knowledge  was  infectious  and 
even  reached  its  tentacles  across  oceans, 
touching  non  Muslims  who  Hocked  to 
absorb  the  vast  encyclopaedias,  based  on 
experiment  a  lion  that  the  Muslim  polymaths 
had  produced. 

Daniel  of  Morley  was  an  HnyJish  vicar  and 
scientist,  born  in  c,  I  MO,  from  a  small, 


a 


A  vkVY  yf'J'dtdo,  Spain.  In  thf  IZ^ctntwryi  Muslim  Tntedu  Utthicd 
simultaneously  ?it  Ic^m  three  ndifjiurih-  (Muslims,  fewfi  eleil!  Christians) 
as  they  Hird  and  wurktd  sick  by  sidt.  Ihi^  melting  pot  of  people  and 
ideas  atlrattnJ  KLhcilan;  Lind  iranstators  frinni  tiasl  and  West. 
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sleepy  village  in  Norfolk,  who  went  in  search 
of  knowledge.  I  Its.  jus!  une  example  of  an 
out  ward  -looking  and  forward  thinking 
European  who  opened  his  mind  to  Muslim 
knowledge, 

Daniel  was  possibly  a  student  of  Adelard 
of  Bath,  who  had  written  to  the  future  king 
Henry  II  saying  It  happens  that  you  not  only 
read  carefully  and  wi!h  under  standing  those 
things  that  the  writings  of  the  Latins  contain, 
but  ynu  also  . ,.  wish  to  understand  the 
opinions  of  the  Arabs  concerning  the  sphere, 
and  the  circles  anil  movements  of  the  planets. 
For  you  say  that  whoever  has  been  born  and 
brought  up  in  the  hall  of  the  world,  if  he  does 
not  bother  to  giet  to  know  ihe  reason  behind 
such  wonderful  beauty,  is  unworthy  of  that 
hall  and  should  be  thrown  out,,.,  Therefore 
I  >,K,ill  w  rile  in  1  at  in  what  I  have  learnt  in 
Arabic  about  the  world  and  its  parts* 

To  further  his  education  Daniel,  like  many 
young  students,  left  his  native  England,  and 
eaded  east,  first  slopping  at  the  University 

in  Pans,  t  nEonunalelyr  it  had  become  stale 
and  moribund'  and  he  could  hardly  wait  to 
leave.  He  said  "These  masters  [in  Paris|  were 


SO  ignorant  that  they  stood  as  still  as  statues* 
pretending  to  show  wisdom  by  remaining 
silent,1 

So  where  did  he  go?  Well,  in  his  own  words 
\„  since  these  day?  it  is  at  Toledo  that  Arabic 
teachings  are  widely  celebrated,  I  hurried  there 
to  listen  to  the  world  s  wisest  philosophers' 
In  1 2th -century  Toledo  at  least  three  cultures 
lived  side  by  side:  Muslims,  lews  and 
Christians,  This  was  a  time  of  cultural  richness 
Where  all  shared  the  same,  breathtaking  desire 
lor  knowledge.  Today  the  way  they  worked 
and  lived  together  is  known  by  the  Spanish 
word  as  Lvnviv£ti£ta. 

What  was  really  exciting  for  the  English 
clergymen  was  what  was  turning  up  in  Toledo, 
which  had  been  retaken  by  Christian  armies 
in  1085  CE,  Before  they'd  only  had  fragments 
of  classical  Greek  le*ts>  and  many  of  these 
wrere  forgeries.  Now  they  were  hearing  lhal  the 
Muslims  had  vast  resources  of  the  knowledge 
they  yearned  for,  which  wasn't  only  classical 
Greek.  This  had  been  pulled  apart,  rebuilt 
and  added  to  in  an  immense  way  by  over  five 
hundred  years  of  Muslim  scholarship. 


'On  the  Day  of 
Resurrection 
the  feet  cf  Jhe 
son  of  Adam 
[man]  will  not 
move :  way 
till  he  is  ques- 
tioned about 
four  matters: 
how  he  spent 
his  lifetime, 
how  he  spent 
his  youth; 
from  where 
he  acquired 
his  wealth  and 
how  he  spent 
it  and  what 
he  did  with  his 
knowledge.' 

Prophet  Muhammad 
(pbnhl  narrated  by 
.d    I  ism  id  hi.  no. 211 


i 


The  real  jewel  of  Toledo  is  to  be  found  in  the 
city's  libraries  and  involved  all  three  communities 
[Muslims,  Jews  and  Christians]  working  in  a  par- 
ticular field,  translation.  Teams  of  Muslims,  Jews 
and  Christians  translated  texts  info  Arabic,  then 
into  Castellan  Spanish  and  Latin.  It  required  close 
cooperation  and  religious  tolerance.  The  Andalu- 
sian  word  for  this  is  convivencia  and  means  living 
together.* 

porter  Rageh  Omar  pn  entmt:  th| 
Limit  •  4Wl 


Arabk  m jlii  u:s-lt  ipts  wtrt 

bur  HI*  there  jt'l  Milt  about 

2500 1  rams] aled  maiiu  scripts 

(ffu-ni  Arabia  h?  Latin)  lit  tht 

Toledo  Cathedral  archives. 

dating  frnm  I  Janiel  of  M*m- 

ley's  day. 
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It  was  in  L2'1' -century  Toledo  that  jxissibly 
the  greatest  translation  effort  from  Arabic 
to  Latin,  in  the  history  of  science  Unik  plate, 
which  attracted  every  singlemindcd  scholar 
and  translator  ot  the  Christian  West, 
Import ant  works  by  Greek  philosophers 
and  mathematicians,  which  had  heen  \mt  in 
the  West,  were  turning  up  in  Toledo,  saved 
and  enhanced  by  the  Muslims.  The  critique 
and  com  mental  y  on  Aristotle  by  [bn  Rushdb 
known  in  the  West  as  Averroesh  was  the  real 
start  of  huropes  classical  revival  and  this  was 
(wo  hundred  years  before  the  Renaissance 
began. 

Mam  nl  the  commentaries  on  and  summaries 
pf  Aristotle s  works  by  Ibn  Rushd,  writing  in 
Arabic  in  Cordoha  in  I  he  late  I2|K  century, 
were  translated  into  hat  in  by  Michael  Scott,  a 
scholar  from  Scotland  who  died  before  1236, 
and  by  his  successor.  Merman  the  ( lerirum. 
These  Latin  translations,  made  both  in  Toledo 
and  Sicily;  were  destined  to  set  Europe  abla/.e: 
Tie  [Averroes]  would  launch  Paris  as  the 
intellectual  capital  of  Ku  rope — Avtfrrues  was 
frying  to  defuse  a  conflict  between  science  and 
religion  because  the  truth  revealed  by  science 
was  often  at  odds  with  the  truth  of  divine 
revelation.  This  attempt  had  the  opposite  effect 
when  his  ideas  came  to  the  attention  of  the 
Christian  clinah.  They  i  m  media  I  ely  banned 
Aver  roes  and  Aristotle's  works.  The  Paris 
intellectuals  fought  back  and1  a  debate  raged 
for  years,1  says  Rageh  Omar  on  the  HbCs  An 
fchmik  History  vj  Eurvpi\ 

As  weJJ  as  Michael  Scott  and  Haniel  of 
MorleyK  the  city  of  Toledo  was  buzzing  with 
contemporary  translation  scholars,  I  here 
was  also  Gerard  ot  Cremona,  who  was 
translating  important  works  like  ai  Zahrawrt 
thirty  -volume  medical  encyclopaedia  into 
Latin;  Ibn  a  I  - 1  lai  thorns  voluminous  Book 
iyf  Optics:  al-Kindis  treatise  on  geometrical 
optics;  al-Razis  De  tihmiinihus  ef  salibus  or 


'We  ought  not  to  be 
embarrassed  of  appreciating 
the  truth  and  of  obtaining  it 
wherever  it  comes  from,  even 
if  it  comes  from  races  distant 
and  nations  different  from  us. 
Nothing  should  be  dearer  to 
the  seeker  of  truth  than  the 
truth  itself,  and  there  is  no 
deterioration  of  the  truth,  nor 
belittling  either  of  one  who 
speaks  it  or  conveys  it.' 

VI  kiniU.  9     Ionian  Muslim  vucnti  l. 


i.iUuniah*  ian  clicini.i  and  pin-  icion 
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Today  King  Peter  I \  palace 

m  "L(>Wi>  is  a  rcnlrv  ior 
teaching  Arabic  anil  r-U-brrw 
translation  skills.  It  is  a 
Hlh- century  Mmiejar  (thr 
n-HiiL1  for  Muslims,  whi* 
^jycd  under  Spyiii.Hh 
ruLc.1-)  l>LiiLdin^  and,  jJ  ifiis 
Unit1,  |<!wv„  C'hri.slidm  Lind 
Maxims  lived  and  workol 
logelher  Urn  slating  huge 
schoWrly  work*  from  Arabic 
and  Hebrew  into  Latin  .ind 


^4  Stiuty  ami  {.Itfttifiattiim  of  Stilts  iimt  Alum* 
(sulplhitvsh  Ai\d  numerous  books  by  the  Ranu 
Musii  brothers.  Whats  amazing  about  fremiti 
oi  Cremona  is  that  he  made  over  eight}1 
translations  but  never  had  a  full  grasp  o| 
Arabic.  Instead,  he  had  to  work  with  and  rely 
on  Mozarab  locals  and  I  he  Christian  Spanish, 
why  knew  the  language. 

I  he  BBCs  Yttfctt  hwm  Ihr  Dark  programme 
says  "I  he  process  [of  translation!  varied  from 
translation  to  translation.  Sometimes  it  was  a 
team  helped  by  a  local  person,  with  Arabic  as 
their  mother  tongue.  I  it  read  the  text  aloud 
to  an  intermediary  who  also  knew  Arabic  and 
was  es  perl  in  Romance,  the  language  which 
preceded  modern  Spanish,  I  hen  the  Romance 
translation  would  be  put  into  kit  in.  Some 
translators  could  w  01  k  alone  as  they  had  full 
lot n iruud  ol  all  three  languages* 


Fven  though  Alfonso  VI  had  taken  the  city 
into  Christian  hands  it  remained  'Muslim'  in 
thai  the  lingua  franca  was  still  Arabia  spoken 
by  Muslims,  lews  and  Mo/arabs  alike;  I  he 
u  til  I  ure  and  customs  were  Muslim-  and  the 
architecture  was  Islamic.  Long- winding  and 
narrow  streets  provided  rooms  for  lodgings 
and  study  lor  all  the  translators  and  scholars 
who  arrived.  For  all  these  western  scholars, 
Toledo  really  was  the  place  to  he. 

Manuscripts  of  the  Latin  translations  made 
in  Toledo  are  still  in  I  he  Toledo  Cathedral 
archives.  About  250U  manuscripts  are  here. 
including  translations  from  Arabic  dating 
from  Daniel  of  Mor leys  day. 


European  Universities 


he  OLD!-:  st  enclish  and  EUftophAN  in  j  v  h  Rsi  i  i  is,  where  so  me 
of  us  receive  our  undergraduate  and  postgraduate  degrees*  started  to 
appear  in  the  ]2th  century.  The)  spread  quickly  from  southern  Italy  and 
across  to  England,  but  why  did  they  suddenly  appear? 


T 


Left  to  riyht:  Kings  tioLleye 
Chapd,  CWnbri(|ge 
University  i  Ai-Azhar 
University,  Cairo,  Egypt; 
Chapel  of  Exeter  College, 
QxlunJ  [.'nivtrvily. 


Muslim  learning  hit  medieval  Europe  when  a 
massive  translation  exercise  hey  an  in  the  I2,h 
century  of  Arabic  works  from  the  previous 
five  hundred  years.  The  main  centre  of  this 
t rai  ]  s  Eat it in  w us  1 t jled t >,  wh i c h  you  ca n  read 
ahoul  in  more  detail  in  this  chapter  in  the 
'Translating  Knowledge*  section. 

Ik1  fort1  this  reservoir  of  knowledge  spilled 
north,  learning  in  Lurope  was  realh  kept  in  iht 
domain  of  the  clergy  who  mainly  studied  the 
Bible.  The  church  was  the  teaching  institute, 
and  to  get  a  good  education  you  had  to 
become  a  member  of  the  clergy  But  scientific 
or  rational  though!  wasn't  entou raged.  In  fact, 
if  anyone  offered  a  scientific  explanation  other 
than  one  grounded  in  religion,  they  would 
mote  than  likely  have  been  called  a  heretic  and 
met  an  unlortunale  end, 


At  the  same  time  in  the  Muslim  lands  scientific 
thought  was  widely  menu  raged.  So  when  the 
Arabic  works  were  translated,  the  rational 
thoughts  from  experiments  carried  out  were 
made  available  in  Latin  to  a  new  audience. 
This  established 'rational  scholasl  seism1  in 
Europe.  As  you1  II  discover  in  this  book,  one  of 
the  main  achievements  of  Muslim  scholars  a 
thousand  years-  ago  was  thai  they  introduced 
an  experimental  approach  and  look  nothing 
lor  granted.  I  he  greatest  pressure  was  from 
Aveiroes,  as  Ibn  Rushd  was  known  in  the 
West,  whose  radical  espousal  of  Aristotle 
rocked  the  whole  continent*  starting  with  Paris 
and  Ihen  hitting  I  he  universities  of  Padua  and 
Bologna,  This  blew  open  the  whole  subject, 
proving  that  there  didnt  need  to  be  any 
conflict  between  religion  and  science. 


The  influx  of  these  Muslim  tomes  of 
knowledge,  which  explored  I  lie  world  and 
heavens  in  a  rational  way,  meant  that  new 
institutions  appeared  in  Hurope,  No  longer 
amid  these  new  ideas  be  kept  inside  the 
monasteries,  So  learning  shifted  from  here  lo 
cathedra]  schools.  The  monasteries  had  limited 
students  lo  a  particular  order;  bui  the  cathedral 
schools  gained  international  reputations 
drawing  students  Irom  all  over  FAirope,  mid 
producing  more  independent*  liberal  thinkers. 

One  of  the  new  leading  institutions  was 
Chattier  a  French  cathedral  school.  The 
work  done  here  paved  [he  way  and  laid  the 
foundations  for  the  Renaissance.  Under  the 
luilion  of  ihierry  of  Char  ires,  in  the  1 140s, 
students  were  I  a  ugh  I  that  the  scientific 
approach  was  compatible  with  the  story  of  the 
Creation  in  the  Kible.  In  other  words,  religion 
was  no  longer  contradicting  science.  This 
was  a  revolutionary  new  concept  and  'ihierry 
was  incredibly  courageous,  teaching  despite 
outraged  critics,  1  his  emerging  si  ienl  i  f \  ^y:nl 
of  Furope  found  answers  in  Muslim  books, 
which  Ihierry  was  ambitious  lo  collect,  and 
his  personal  library  contained  many  texts 
translated  from  Arabic. 

These  cathedral  schools  soon  gave  way  to 
the  rise  of  universities  towards  the  end  of  the 
I2ch  century,  although  they  were  not  granted 
recognized  charters  until  the  late  13U  century. 

So  the  availability  of  well  referenced  and 
researched  material  kick- started  European 
tertiary  education.  I  he  first  university  of 
western  Europe  was  at  Salerno  in  southern 
Italy  which  burst  into  life  in  the  late  1  l,h 
century  after  the  arrival  of  Const  ant  ine  the 
African.  His  rich  cargo  of  books  came  initially 
from  his  native  Tunisia,  and  legend  has  it  that 
he  fell  into  the  sea  and  lost  part  ot  hi\  injure, 
but  what  he  salvaged,  he  translated  into  Latin. 
Ihese  medic fil  hooks  had  come  from  the  al- 
Qayrawan  Mosque  college  complex  which 


you  can  read  more  about  in  this  chapter 
in  the  'Universities'  section.  It  was  these 
books  that  triggered  the  beginning  of  more 
advanced  medical  learning  in  Europe,  because 
previously  Europe  had  little  or  no  access  to 
research  undertaken. 

The  French  city  of  Montpellier  was  an  offshoot 
of  Sale  mo  and  a  major  centre  for  the  study 
of  Muslim  medicine  and  astronomy.  It  was 


Thf  French  cathedral 
schtHil.  I'harln:*,  was  emu- 

iA  lliu  leading  instil  uticms 
in.  I  In.1  L  I"'  and  12"'  eenlury. 
lllL"  workdoilt:  hi."nL'  laid 
the  lou.nda.1  :■  n-  ivt  I  lie 
Renaissance. 
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A  t'.i-^L-':'..iii  i  lessoo  at  the 
faculty  of  medicine  in 
Mcmtpdlier  University, 
trance  from  a  I4lh-cernurY 
French  manuscript.  Rcgi'itf 
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close  to  Muslim  Spain,  with  its  large  presence 
of  learned  Muslims  and  fews.  MontpelliLr 
attracted  students  from  all  regions  to  study  as 
early  as  I  1  17.  One  such  student  was  Robert 
the  Ljiglishniaii  who  arrived  around  1270  ttm! 
wrote  a  treatise-  on  the  astrolabe,.  De  AstroLibio 
Gammer  and  a  treatise  on  the  quadrant. 
Both  astrolabe  and  quadrant  were  Muslim 
instruments  and  vou  can  read  more  about 
these  in  the  Universe  chapter. 


& 


By  the  beginning  of  the  1 2lh  century  the 
l bought  poweihouM-  uf  Lhe  Western  world 
had  shifted  to  ParisT  'a  city  of  leacht;rs'P  its  the 
knowledge  of  Arabic  works  was  continuing 
ils  journey  with  roving  scholar^  The  Paris 
intellectuals  were  in  three  great  schwls;  the 
cathedral  of  Notre  Dante*  the  canons  regular 
of  St  Victor,  and  the  abbey  of  St  Genevieve 
across  lhe  river. 

"The  cathedral  school  of  Notre  Danie  showed 
the  greatest  transformation  and  by  1 170  the 
university  was  taking  shape  as  it  was  ted  by  lhe 
translated.,  scientific  cutting-edge  material  that 
was  filtering  north. 

Little  by  little,  Parisian  masters  and  students 
^nmped  th<-msdvr<.  intn  N-ur  Lnulties:  arts, 
theology,  law  and  medicine.  Ihese  centres 
of  learning  gave  birth  toOjJnrd  I  iiiversily 
partly  because  Henry  II  banned  English 
students  from  attending  the  University  of 
Paiis  from  !  167  onwards,  and  partly  because 
Paris  Was  stagnating.  Dim  id  oi  Murley  a  1  lu- 
cent ury  visiting  natural  scientist  said  it  was 
becoming  stale  and  moribund'  and  he  moved 
on  to  Toledo,  the  new  intellectual  epicentre. 
Daniel  himself  would  return  to  teach  at 
Ox  lord,  and  would  certainly  supply  it  with  its 
first  hooks  oi  science,  which  of  course  he  had 
imported  from  Toledo. 

Many  historians  today  say  thai  the  blueprints 
of  the  earliest  I  nglish  universities,  like  <  ^stord. 
came  with  these  travelling,  open-minded 
scholars  and  returning  crusaders  who,  as  well 
as  visiting  Muslim  universities  in  places  like 
Cordoba,  brought  back  the  t  ran  staled  hooks 
hased  on  rational  thought  and  not  pmpheey. 
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03  MARKET 


It  is  not  per- 
missible to 
sell  an  article 
without  mak- 
ing everything 
(about  it)  clear, 
nor  is  it  permis- 
sible for  any- 
one who  knows 
(about  its  de- 
fects) to  refrain 
from  mention- 
ing them/ 

Prophet  Mohammad 

(pbuh)  narrated  by 

al- Hakim  and 

al  Bayhaqi 


Whether  it  was  through  bartering  goods,  g$ld  pfjer  currency  or  digital  transfer 
people  have  been  making  deals  and  acq  i  produce  for  many  millennia  in  the 
market  place.  For  twefve  hundred  e  Islamic  world  was  a  powerhouse 

of  knowledge,  influence  and  fa  hi  ovation,  all  driven  by  a  massive  economy  that 
bought  and  so  id  across  three  continents  Enterprising  Muslims  were  producing 
goods  at  a  fast  rate  and  great  ierjps  in  technology  across  many  industries  from 
textiles  to  chemicals  meant  that  vast  numbers  of  people  were  employed  in  the 
flourishing  sectors 

Agricultural  techniques  accompanied  by  research  improved  irrigation,  and 
iandowneisMp  rights  meant  that  the  standard  of  living  was  raised  as  peopSe 
ate  org^nif  ally  iriendly  food.  Farming  innovations  included  using  pigeon  manure 
for  fertilisation,  a  technique  mastered  in  Iran  where  towers  sixty  to  seventy  feet 
high  wer&  dotted  around  the  fields  to  house  the  birds. 

As  these  practices  and  knowledge  drifted  west  they  accompanied  coinage 
cheques  and  paper,  while  treasures  of  the  world  drifted  back  into  the  hustle  and 
bustle  of  dynamic  cities  like  Cairo  Here,  the  buzzing  markets  were  the  endpoint 
for  products  coursing  through  the  islamic  world  on  vast  trade  networks. 

In  this  next  chapter  you'll  peel  back  the  layers  of  commerce  to  uncover  the 
market  place  and  its  subsidiary  industries  that  weren't  so  much  d  nmrr\ 

ours  today. 


It  is  a  blessed 
act  to  plant  a 
tree  even  if  it 
be  the  day  the 
world  ends1 

Prophet  Milium* miid 

(pbtih  j  n  arm  led 

In   \l  Rukluri  and 

\  tinted 


Cotliiai.  livi^siIstUv  I  nun  lmno, 
Whs  iJitrLH-LeJa-  i"J  -^  -t  NliiHir  cJiln 

in  SU_l]t  .LEkt  .ll  ■  Altil.lllLN. 


Agricultural  Revolution 


Today,  we  are  more  detached  from  our  it  Hid  sources  than  we  were  a 
thousand  years  ago.  Few  of  us  work  the  land  or  raise  our  own  animals. 
We  visit  the  local  shops  or  supermarket  to  sample  the  delights  ol  the 
uorid,  and  can  devour  mangoes  from  Pakistan,  American  strawberries,  Dutch 
mushrooms  and  beef  Irom  New  Zealand  or  Argentina.  No  longer  do  we  have 
to  wait  for  summer  apples  or  rely  on  pick  ltd  vegetables  in  winter;  instead  we 
just  move  along  to  the  next  shelf.  Bui  this  concept  of  global  food,  not  linked 
\u  local  seasons  and  climates,  is  not  new.  What  is  new  is  that  it  is  tlown  in,  and 
not  grown  on  our  doorstep*. 


[n  the4*1  ccnlun,  Muslim  farmers  were 
]ii.ikm<;  imtoY.iltoLis:  introducing  new  crops 
tV»m  all  armmd  \\k  Muslim  world;  developing 
inLriiviiL'  irrigation  sWciiis;  lls-in^  global 
knowledge  for  local  condition*  in  a  Kciciitilk 


way;  and  promoting  practical  fanning  thai 
i  o  l  I  m  led  i  1 1  d  h  k  Llks  1  Li  1 i  d  i  >  w  i  icrshi  jk  I  h  i.s  a  tl 
meant  Ihey  could  haveadiwrjril}  oi  lood 
i  >i  r  v  i  t  his  I  y  l  in  lL\  .lilablc. 

"Hu.'  success  of  their  farming  also  tatrii-  from 
hard  worL  With  their  love  olthv  land,  no 

natural  nbMack-ouiid  stun  Muslim  larmer*: 
ihtry  kninulk'd  through  tin-  niounlains  "hen 
ai[ueduUs  went  llimu^h  deep  ravines  and 
I  hey  levelled  Liu-  rocky  slopes  ol  the  Spanish 
Merra  with  iiilniite  patience  and  1  si  hour. 

Global  Knowledge  and  Scientific 
Methods 

Ucmg  from  a  civilization  o!  travellers.  Muslims 
coittbed  thr  bmwn  ivmld  ioi  knowledge 
ami  intumialjLHi:  journeying  in  the  hardu^! 
of  LiivironmentstVom  rheSk-ppesiui  Ansa 
UHhc  PyaTiees,  detailing  all  ihei  saw  U> 
prgduLL" hujje  agi'icuUinul  manuals,  these 
were  ;i  spccUcuIat  cultural  union  of  m  kuiiilu 
kribwled^e  from  the  past  and  the  p  resent.  Irom 
the  Near  iiasl,  the  Mygbrih  and  Andalusia', 
said  American  historian  S  Is  Scon  in  IWJ. 

A*.  Professor  Andrew  Walson  front  the  lrni 
wi'sili  of'toronto  says,  the  Muslim  uorld 
\va>  \\  fa/ge  noilied  region  which  Jor  three  or 
hull  LLUUinfs  ...  was  iinuMjallv  recrpliu-  In 
all  that  was  new.  It  wa-s  ai*o  liiiusiuiIIi  able  lo 


; 


dillnsc  novdlie^....  At  til  tides* -wcinE  stn.klUK\  iriviitu- 
tkitts,  ii]l[.islrui;tureh  suenlific  progress  and  economic 
development  -ill  pkiyed  a  part...,  And  nul  only  agri- 
euHun?  In 1 1  aUo  oilier  spheres  ol  tin*  economy  and 
ntan;  areas  ot  life  rfcm  kq  outside  the  economy- wea* 
loiKucd  li\  ihlscapaut}  to  JlbsOlh  and  to  transmit.' 

Wilh  I  his  vast  array  of  knowledge  cwmiajg  from  a 
diversity  otgeographk  ureas,  Muslims  could  rear 

the  linol  horses  and  sheep*  and  cullivate  tin  hesl  or 
chaids  and  vegetable  gitrdens\  Ihey  knew  how  to  fi^ht 
iii-secL  p^-StS  II3U?  fertilizers,  and  weir  experts  at  gia*S 
ink"  trees  and  crossing  plants  io  produce  new  vafiet !■ ,v 

New  Crops 

Lei  Ihe  ancient  Mediterranean  world,  general  I  j 
speaking  on  h  winter  crops  were  yrown,  and  ouch 
held  would  ^he  one  lui  vest  every  I  wo  yea  is.  I  hat 
ms  belore  I  he  AitJ;ilu.4mn  Muslims  arrived  with  crop 
ru Lai  ion  techniques  as  well  a.s  new  crops,  many  from 
India.  Ihese  needed  \\ ami  or  hoi  weather,  which 
was  provided  by  the  long  summer  days,  although 
there  were  alsu  dry  monihs  with  lilile  rain,  Wilh 
the  Muslim  introduction  of '  h  riyjl ion,  though,  tour 
s-.ii  tests  ejfdi  ytai  could  now  he  produced. 

Subirojikal  crup\  like  bananas,  were  ^rown  in 
I  he  l  oast  at  parts  ul  the  country  and  die  new  crops 
iiii  luded  rice,  cimr*  fruit,  peaches,  prunes,  silk, 
apricol.s,  cation,  artichokes,  aubergines,  cotton, 
sal  I  roil  and  sn^nr  cane.  As  well  a*  inli  oduciny  Mii^ar 


thimtuttn\itiim  on   in  ttu  J  from 

Kf#*n.   tan  i  .  ftriiti  rmcf  f/mtji^/iiiiif  f/rcr  mii/i 

fiii  imcimtt  S  i  mm  nut  tor 

injnatiufm  Inn  on  a  largt  >i  nfr    ^/n  cir/ *>/  >i#nr 
rnig;  it pii.v  pmclhetl  afffHifivfv  by  tht  i  tuier 

0rfWr/pi  ruk  tin  gnwth  ami  nuuiufi 

.1/  far  ami  with ,  from  halm  to  XUmntv  Tlmn 
llh  Muslim  dominion*  w  Spain  ami  Siah  it  rati  hed 
Europe'  Guy  1 1  Strung*  2a    1  cniurv ork  ntoli  t 
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fame  of  tfc  emj»  rliat  ihc 
MikFiium  l^ru-iL-TiL  in  .tnd 
:u1tlv;jl4nLl  hi  I  urnjit'  unhide 
! Jtliti l  L'll  h>  n  uj.il )  villus 
IrutK  J-tfctuiiii  lijy, 


The  greatest 
service 
that  can  be 
rendered  to 
any  country  is 
to  add  a  useful 
plant  to  its 
culture.' 
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cane  to  Spain  where  it  had  a  huge  impact. 
Muslims  also  rook  it  iniu  Ethiopia,  while  also 
making  the  I  ast  African  island  of  Zanzibar 
famous  lor  its  high  quality  sugar 

A  silk  indu^u  y  flourished  fl^LK  was  cultivated 
tii id  lineO  exported.  Lsparlo  grass,  which 
grew  wild  in  die  snore  arid  pans  of  Spain,  was 
collected  and  turned  into  products  like  baskets 
and  floor  coverings. 

Al  Masudi,a  Wk  century  Muslim  traveller 
and  historian,  wrote  about  the  introduction 
of  orange  and  citron  trees:  'The  orange  tree, 

shajiirul-iuirtmj,  and  the  citron  tree,  aiutrujj 
al-muda\YWitr¥  were  brought  from  India 
around  300  AH  {9 1 2  CI)  and  were,  first 
planted  in  Oman.  1'rom  here  they  were  carried 
via  Fil  Basra  into  Iraq  and  Syria.  In  a  very  short 
time  they  became  numerous  in  the  houses  of 
the  people  offers  us  and  other  Syrian  frontier 
and  coastal  tow  [is.  Very  quickly  the  trees  were 
sprouting  up  over  Antioch,  Palestine  and 
Egypt  where  but  a  short  time  ago  they  were 
Unknown.1 

I  he  transfer  of  such  crops  was  often  due  to  the 
enthusiasm  of  individual  people,  like  Abd  al- 
Itahman  I  who,  out  of  nostalgia  for  his  Syrian 
landscape,  was  personally  responsible  for  the 
introduction  ol  several  species,  inducting  the 
date  palm,  to  make  himself  reel  more  at  home 
io  this  new  land  of  aUAndalus  or  Spain,  A 
variety  of  pomegranate  was  introduced  from 
Damascus  by  the  chief  judge  of  Cordoba, 


Mu'awiya  b  5a!  th.  and  a  lord  a  man  so  Idler 
named  Safer  took  a  lig  cutting  and  planted  it 
on  his  estate  in  the  Malaga  region,  [his  speck1?., 
called  sqjW  alter  the  soldier,  spread  over  the 

land. 

Tile  new  crop?;  were  also  suvn-esstul  because  the 
fanners  could  identify  -suitable  soil  types  for 
each,  and  had  mastered  grating  ifdmiques  for 
plarils  ;-r;'  ttVL'^  "I  he  \\i\  mers  ;ilso  had  a^vss  io 
[\-t  v.  iutcj   works  and  oral  traditions  ol  anciem 
peoples  that  had  been  painstakingly  recorded. 
In  addition,  exchanges  between  experts 
became  increasingly  frequent,  so  that  in  all 
major  towns  the  libraries  were  full  of  works  on 
agriculture. 

Irrigation 

As  weVe  read,  crops  weax  grown  in  the  hot 
summers,  and  some  of  the  new  u'ops  needed 
more  water  than  was  available,  such  as  sugar 
cane,  which  had  to  he  watered  every  four 
to  eight  days,  Riee  had  to  be  continually 
submerged,  (.ottor.  was  grown  horn  the  end  ut 
the  LTh  century  and,  according  tu  the  medieval 
historian  Lbn  BassaL  had  to  he  watered  every 
two  weeks  from  the  time  it  sprouted  until 
August.  The  Andalusis  were  self  sulfide  lit  in 
cotton,  and  ex  purled  hi  Sifilmasa  (Algeria)  and 
as  far  south  as  Ifnqiya,  Africa.  Oranges  and 
otheT  citrus  plants  were  also  ii  rigak-d,  as  wen 
many  other  fruit  trees  and  dry  farming  crops. 

So  how  were  these  water  demands  met?  "She 
same  way  as  today,  with  widespi  ead  and 
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intensive  irrigation  systems,  made  not  with 
electric  pumps  and  plastic  pipes,  but  intend 
with  the  ingenious  appai  atusL-si  if  theft  r  time. 
Muslims  were  experts  in  raismg  water  by 
several  metres,  guaranteeing  a  constant  fiow 
b)  usin^both  pomp*  and  vwlcrw  heels  or 
nviuis.  In  the  Valencia  area  alone  around  eight 
thousand  ttorias  were  built  to  lake  water  to  the 
rice  plantations. 

Mu>l tins  also  harnessed  animals,  to  power 
nm'huieiy,  deviled  advanced  yea  ring 
lUci'hiEnihni-s.  and  duyt  underground  canals  or 
cjtpurift  ti. j  take  water  through  harsh,  bancn 
descris,  like  iht:  Sahara,  You  can  read  more 
about  irrigation  and  water  practices  in  the 
lWsUer  Management"  and  Raising  Water" 
seciions  in  \]\i*  chapter. 

k>r  the  water  to  make  it  to  the  fields,  the  level 

of  l. in-  irrigation  systems  had  to  be  Correal} 
calculated*  and  Muslims  had  the  advantage  of 
the  advances  they  had  made  in  mathematics. 
By  using  h!  [angulation  they  could  accurately 
make  measurements  oi  height. 

It  uasnt  only  mathematics  that  helped 
agriculture,  because  mai or  advances  in 
astronomy  in  11  ''  -century  lbltxlu,  Spain  were 
Silso  having  an  rmpacl.  As  jeportei  Rageh 
Omar  says  in  the  BbCs  Ah  hitimic  History 
of  Lump?'...  astronomical  tables  were  used 
in  agriculture  ...  the  tables  showed  times  for 
planting  and  harvesting'. 


New  Landownership  Approach 

The  la ?it  important  factor  lor  this  boom  in 
food  production  was  t  he  development  oJ  a 
new,  vigorous  sy stein  ol  ownership,  hariners 
could  now  work  more  tor  themselves  and  the 
community,  Lather  than  in  misery;  Pilfering 
exploitation  at  the  whim  of  big  landowner's,  it 
was  a  revolutionary  social  transformation  in 
land  ownership  when  labourers'  rights  were 
introduced.  Any  individual  had  the  right  to 
buy*  sell,  mortgage,  hihei  it  and  farm  the  land, 
or  have  it  farmed  according  to  his  preferences. 

E-ver;  unpen  tant  transaction  concerning 
agriculture,  industry,  *  nmnieree  and 
employment  of  a  servant  involved  the 

-signing  of  a  contract  and  each  pan  y  keeping 
a  copy,  those  who  physically  worked  the 
land  received  a  reasonable  proportion  oi  the 
fruits  of  their  bbouis,  and  detailed  records  of 
contracts  between  landlords  and  cultivators 
have  survived,  showing  that  the  landlord 
retained  anything  up  to  one- half. 

With  these  four  major  innovations  -  namely, 

global  and  scientific  knowledge,  neiv  oops. 
irrigation  and  land  owntir&hip    agricultural 
development  erupted  on  a  scale  previously  un- 
known. Before,  people  lived  on  ?.  s u ba st.cn ce 
basis,  bui  now  the  quality  of  life  increased  dra- 
matically, and  an  enriched  die!  fo\  all  was  pns 
srble  with  I  he  introduction  ol  iresh  fruit  and 
vegetables-  Ihese  were  available  all  year  round, 
with  !e*s  needing  to  he  dried  for  winter. 

Citrus  an<l  olive  plantations  became  a 
common  sight,  and  market  gardens  and 
orchard*  sprang  up  around  every  cily.  All 
this  involved  intensive  cropping,  w  Inch  could 
hi-ve  led  to  decreased  soil  !:  rtrlitv,  bul  the 
technique  of  intensive  irrigation  coupled  with 
I  erf  if  Edition  techniques,  using  mainly  pigeon 
dung,  had  been  mastered. 

Animal  husbandry  and  selective  breeding  us- 
ing animals  from  different  areas  meant  horse 


The  Spanish 
Muslims' 
agricultural 
system  was 
J...  the  most 
complex,  the 
most  scientific^ 
the  most 
perfect  ever 
devised  by  the 
ingenuity  of 
man.' 
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blocks  impruveif  and  ttfung  ca  md*  Outitd  car- 

rv  llie  Sab  ant  rt  caravans.  Animal  nianuiiM\as 
available,  a*  fbvt-lf  a**  nilur aminal  product*  like 
inc^U  run\  plentiful  in  pt:ites  where  in  the  pasj 
it  had  been  a  luxury;  and  wool  J  lit;  line  tjiuliiy 
products  from  Ebc  Maghreb  region  of  luui\ui, 
Algeria  and  Morocco  ^iuon  became  known 
ihruu^lnrul  l  lie  unild. 

Not  iml\  uoi>],  but  iww  silk  and  l  oil  on  were 
britigi  produced.  <_ liilt l ■  l l ,  originally  from  India, 
became  a  muror  crop  in  JSfetly  »\d  al   Inilalu*. 
making  pre\  Iousfy  rare  luxury  goods  available. 

Within  u  relatively  vhort  period,  people  had 
aceets  to  a  wider  range  of  lexiiles  lor  cloth- 
ing, which  now  eame  in  a  greater  variety  of 

colours. 

|ust  as  the  Muslims  ol  veslervear  vtanLcd 
their  people  tti  have  an  increased  quality  of 
lilc.%  so  the  dinners  uf  UnJa\  also  >lri\e  tor  a 
simi  lar  level  q  i  s  ue  l  l  \s  .  1 1  \ux  a  re  ata*  >  sea  rch  ilia 
far  LOiKepb  rn  reuilutinm/L-  2 1  -ccfilufj 
practices  lo benefit  all. 


a  tuition  ..,  it/  mmtmh  touUi  hi\* 
know  n  tiny  form  of  ttgrit  uftu&Nj 
Imufut*  pthir  than 
whvut  tuui  hail^k* 

rarity  of  nork 

If  tie  took  t hi? both  ,r:,i  ti  up 

ami  1 1  'W  iriiiww^  ripts, 

o  tfu:f  11  hi  Jhutgat  vi 

mumpi  *'    it'i    mtthed&strop 
A  ( 'herlwrmetiih 
century  Fmidi  tmushitot 


liuimjTiw  Musi  tin  fonudiv  in  thu  v  ecLiluiv  wejv  j^iuluU'  u*.-w 
Liups,  developing  stale  til  Ike  art  irrigation  keiliiiio.uefc,  u>inr 
■  hlmiill  Jvriili/rr'S,  hdi'ilresbtn^  iriuLuk  kmm'lirdtr?  in  Jma]  .iiliik., 
jirut  biding  rtwii  Agronomy  on  tucitlitu.  lindrng*.  IhiJ  .ill  W  u*  dn 
iiprFculnirj]  revnfuUun  making  frc*h  [mid  avai-labk  lo  more  pccipli:. 
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Farming  Manuals  &  Ecological  Balance 

For  a  iiAREn.N  or  (Uup  To  hioom  there  has  to  hi!  an  ecological 
balance  between  nurlure  and  nature.  'I he  elements  oJ  soil,  vvaler  and 
human  intervention  have  to  be  in  distinctly  proportional  aniouais  to 
ensure  a  ^ood  flowering  and  harvest.  In  1  heir  bid  to  achieve  maximum  output 
without  destroying  the  things  thuy  relied  upon*  namely  ihe  soil  and  plants, 
Spanish  Muslims  started  a  systematic  stuih  of  agriculture,  including  soil 
chemistry  and  soil  erosion,  hundreds  of  years  ago. 


Muslim  agriculture  was  a  sophisticated 

cilkiii\  whLh  resulted  it:  yn  ts_olo^ic:ally 
friendly  and  very  productive  s\>tem.  Thv\ 
had  forming  book^  thai  i^phimed  just  about 
everything  in  detail,  like  bow  to  enrich  the 
snil  by  plough  rngj  normal  rAnd  6cep.  hoeing, 
di^gui^,  and  harrowing.  Sail  was  classified, 
and  so  ivus  water,  according  to  its  quality  Ibn 
Bcis.sjJ.  gardener  to  the  £mir  of  Toledo,  wrole 


a  Book  of  Agriculture  in  I  OS  FL  This  ctasMrd  ten 
types  of  soil,  assigning  each  with  dint-runt  life- 
sustaining  capabilities  at  cording  to  the  *ea*on 
of  the  yeoi.  Hi-  insisted  thai  fa  Now  Lmd  shun  Id 
be  ploughed  four  times  between  Jdiiuart  and 
May  aiui  m  cerUin  t  ps&\  like  l^r  cutlun  <,nups 
that  ^cic  planted  in  heavy  Mediterranean 
coastal  soil>.  he  rctomnicnde/J  js  many  .is  len 
ploughing* 


It" --urttLJiy  Persian  ntiiwracripr 
Imj-rt  Al  -biruili*  C  'hroxmh^y  of 
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Ibn  ab  Aw  warn*  a  la1'1  century  botanist  from 
Seville  in  Muslim  Spain,  gathered  together 

previous  sdidiesof  (ireeL  l-.^yptian  and 
Persian  scholars  into  a  Book  of  Agriculture* 
whkh  had  thirty- four  dupters  on  agriculture 
and  animal  husbandry,  while  also  giving 
farmers  precise  instructions,  It  included  5#5 
plants,  explained  the  cultivation  of  more 
than  f\\\v  I  rust  trees,  made  observations  of 
grafting,  soil  properties  and  preparation, 
manure,  plant  diseases  a-nd  their  treatments, 
i-.irdnimL:.  img.Hion,  af  Unities  between  trees 
and  l>eekeeping.  it  covered  all  you  wanted 
to  know  about  olives,  from  how  to  grow  the 
trees,  th*  treatment  of  I  heir  diseases,  grafting, 
harvesting  olives,  to  the  properties  of  olives, 
[dining  olive  orl  and  their  condition  fug,  Then 
there  was  y  section  on  ploughing  technique'.. 
their  frequency,  times  for  sowing  and  how  to 
sou,  watering  after  sowing  and  during  growth, 
maintenance  erf  plants,  and  harvesting.  So, 


with  all  this  information  ;m  avid  farmer 
couldn't  go  wrong,  and  it  wras  all  published  in 
Spanish  and  French  between  the  end  of  the 
18ril  and  the  middle  of  the  I  ^centuries. 

Tliers  there  was  the  remarkable  technical 
accuracy  of  the  famous  C&kndar  of  Cordoba 
oftJftl.  f-ach  month  of  the  year  had  Usks  and 
timetables:  for  instance,  March  was  when  fig 
trees  weie  grafted  and  early  cereals  began 
to  rise,  It  was  the  time  to  plant  sugar  eane, 
and  when  pre-season  roses  -Anti  lilacs  began 
to  bud.  Quails  appeared,  silkworms  hatched 
and  mullet  began  to  journe)  up  rivers.  This 
was  aUo  the  time  to  plant  cucumber^  and 
sow  cotton,  saffron  and  aubergines.  During 
this  month  mail  orders  to  purchase  hctsrs  foe 
the  government  were  sent  to  provincial  tax 
oflieiaLs.  t  ocusls  began  to  appearand  their 
destruction  was  ordered.  It  was  the  time  to 
plan!  lime  and  marjoram  and  was  also  the 
mating  season  of  many  birds. 


The  t  'ttftimtur  oj  Cvnlolw  11/ 
y&f  had  tdgkxmid  limtylih's 
hircueh  rin  m rh.  March  mM<\\ 
ehniic  n»scK  came  tob«d  and 
quails  appvjnxL 
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lop  ri^kL:  SixtLtH;  rkc  in 
JtuniU-  i  I  "^i  EIjmijI  IiKUs^J 
on  t]>l1.j  Jiiil  J^'hk.faKxl  in 
detail  itur  punt-Juro  ftiid 
iiu'itu^^  rf gaining  it  Iwfc 
in  llic  II    eeiitury. 
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Thru;  ua*  no  .ujikiiliural  ^tcuielelt  unturned: 
ran  individu al  emps  were  ruthlessly 
scrutinized.  RicL\  tor  e\ai  nplcb  had  Ihn  Bass  a  I 
advising  I  he  use  c>(  'pints  Ltul  faced  the  ri*in£ 
sniv.  then  the  ihoimigh  preparation  of  the  Ml 
by  adding  manure  was  recommended.  Sowing 
was  advised  between  Fehru ary and  March.  Ihn 
al  .\wuvini  »avt-  lIu-  xpedftc  annum  I  ol  "rice 
th.it  needed  to  be  sou  n  on  a  in  ^iven  surface, 
.11  id  how  thai  should  be  tarried  mu,  I  k  ..lImj 
sjKike  at  length  of  the  Udlehn^  process 
specif i  nig  thai  land  stum  Id  bt:  Mjh  merged  with 
water  up  to  a  given  heigh  I  be  tore  Lhe  rice  was 
planted.  ( )nee  the  soil  had  absorbed  the  u viler, 
tile  seeds  were  covered  \\  ith  earth.,  and  die 
hind  Mibmer^ed  with  water  again. 

ktce  experts  alwj  focused  on  h^hliny  parasites 
clearing  weeds,  and  w&y$  i\( harie*liu£>  and 


sate  storage,  lhe  use  of  i  ice  a*  a  lood  ftuik 
many  forms,  and  Ihn  al -Awieam  specilied  a  hat 
the  best  wax  to  took  and  eat  nee  was  with 
fruiter,  oil,  ial  and  milk,  An  itunm  minis  <ui(|ioi 
of  Lhe  \Euiuhad  dynast)  .ifsn  iwnte  ll  recipe 
tumk  called  Tttit  Qwk0p  Ihwk  ftf'MttyJirib 
iitfd  \niliilusui,  which  inc  Ended  many  recipes, 
live  of  them  with  rUe,  all  sounding  ninsl 
ap|>eri/in(;, 

A  very  impuzLuil  pari  ol  farming  ivas  en  me  ring 
itcld  Icrtiiiu  lo  achie\ea  perfect  baLuKe.  tins 
was  thoroughly  explored,  *iitd  inleie^ingh; 
has  nol  changed  much  in  a  ihniisand  wars, 
as  medieval  Muslims  Were  atari  liherallv 
applying  manure  io  their  fields-  Ihn  al   \w  warn 
slates  iI'IliL  lhe  hest  manncc  i>  limn  pigeons. 
and  b)  today  s  standai  Js  it  was  definitely 
cmuounictitaliy  Jriendhaud  ur^auk. 


Pigeon  tiling  was  used  extensively  in  IranT 
and  dodej  across  the  land  were  pigeon  keeps 
-  Luye  Lireuhir  towers  made  ln>ii]  mud-brick^ 
with  smaller  turret  projecting  from  their 
Mimmiis*  A  foreigner  travelli ng  through  the 
Lin  else  ;.ipt<  misfit  quite  innocently  mistake 
(hem  for  fori  rev*  homes  of  some  wealthy 
land  barons*  as  these  tower*  stood  at  Sixty 
to  **.  ■■  L-niy  icel  in  tola  I  height.  These  pigeon 
Imvers  were  eon  shunted  \'ox  eo  Heel  in  ft  m^innr 
and  breeding  more  pigeons. 

in.vide,  I  he  towers  were  made  LEp  af  small  cdl 
tike  compartments,  like  u  honeycomb.  The 
guano  or  dimg  ace  ti  mutating  over  time  would 
then  be  spread  on  the  sur rounding  fields  after 
I  lie  pigeon  towers  were  cleaned  onet  a  year.  It 
is  said  th.it  al  one  time  there  were  a>  niaoy  as 
ihiee  lliiHi.^iiid  of  these  pigeon  Lowers  outside 
Isfahan  in  Iran.  tiuHeetmj*  the  manure  from 
iJ^jusuiids:  ainl  thousands  o(  pigeons  Now 
only  the  ruins  oflhe.se  towers  can  be  seen, 
beating  teslfmony  to  the  glorious  past  of  this 
hi  id, 


'With  a  deep  love  for  nature, 
and  a  relaxed  way  of  lifer 
classical  Islamic  society 
achieved  ecological  balance, 
a  successful  average  economy 
of  operation,  based ...  on 
the  acquired  knowledge  of 
many  civilized  traditions.  A 
culmination  more  subtle 
than  a  simple  accumulation 
of  techniques,  it  has  been  an 
enduring  ecological  success, 
proven  by  the  course  of 
human  history/ 

1  ueie  llolens  author  of  flu*  Use  af  stunts 
fur  iTycmfi  iiiuf  {Nothing 


UnvLT  riL'.ir  l.n  lulled.  Iran,  ii 

<  *t  i^o  [i  it"  te  rti  Li/or  was  n».nu  re 
frum  pigeon,  dropping dTid 
Muslims  use  J  ttiiherjllroii 
their  nekl>.  The  pigeons  were 
jelunJLj7  bred  mainly  tntx" 
used  in  ihf  pustal  ncrwork 
f*w  eurr  jriivg  message 


4 


'Do  not  with- 
hold the  super- 
fluous water, 
for  that  will 
prevent  people 
from  grazing 
their  cattle.' 

Proph  el  S  loh  a  rn  n  lad 

(phuh)  narrated  h\ 

\Iiil  lltuaira 

|Vnl  1  No  ^Hi 


!\  £u  b.]  i  |i ;:» WLart'  jJ>ltl  It  i  1 1 

pnri  lifter  oyer  y<*y  lonj* 

t'-.b]i3|>LJd  wetls  Li.»iiii\  tcil 
u     id i  n\hvf.  Fiji  u  tin  jriiu 

LEi'iJiT^rr'-uikd  Llliiijl'I,  cjlk'^  a. 
qxincrt  i':i.iLM_  jft  iii.-iir  I>L»Iijii, 

It  mi),  ihey  tiad 'majihrft^ 
wsf*  Jucair  rfrctifattittn,  jutd 
ihe>cr  Lk'lpcJ  the  llnw  or  cFir 

water  ihmugH  ihe  I  mind, 
Qcmuti  ano  null  in  »isc  unl.u. 


Li.J 


k 


Water  Management 


W'hlther  its  an  da  J  LSI  a  OR  AFGHANISTAN,  Chicago  or  Cairo, 
water  is  essential  for  agriculture,  sustenance  ami  is  the  source  of 
a!)  life.  Over  lour  hundred  million  acres  oi  land  lire  irrigated  in  the 
world  today  and  each  human  should  drink  two  litres  daily  to  slay  healthy. 


Muslims  inherited  existing  techniques  of 
irrigation,  preserving  some  while  rn«difyiny, 
improving  and  consirucling  others,  and  you 
v-in  read  ,i  I  Hurt  all  this  m  \\\t  liexf  w  lions. 
Iheu  engineering  advances  were  partly  down 
to  progress  in  inatheiiiaiKS,,  win  eh  meant 
hydrology  and  the  machinery  for  building 
irrigation  devices  were  constantly  Ivinj; 
revolutionized.  FJ  event  h -century  Persian 
rnaihernalieiajri  and  engineer  Mtdmnmuu] 
at  K  a  raj  i  talked  about  *...  the  bringing  to  the 
surface  oE  hidden  waters. .  "  i  le  also  en ve red 
surveying  instruments,  methods  of  delecting 
sources;  ol  water  and  insUui  tions  for  the 
excavation  of  underground  coiuhuls. 

these  underground  conduits  or  tunnel*  were 
dug  t**  prevent  water  loy*  by  cvapui  at  ion. 


Called  qtinutt*  the  oldest  were  in  IVrsia  and 
v.il  h  Me  i'h  \mi  !  - 1]  ■  ik  ■!.  en  i*ji  in  ,i*e: .  .1:  lv  i 
more  crops  being  planted,  they  became  essen- 
tial and  qumit  building  hci.ame a  necessity* es- 
pecially in  the  dry  environment  of  the  Middle 
Last.  Later  |he^  *_arne  to  i  urdoba,  Spain,  mak 
mg  water  available  ihr  urban  domestic  use. 

Pe["^i£  and  todays  Afghanistan  had  hundreds 
and  thousands  of  wells,  all  eon  net  ted  by  these 
underground  canals.  Ihey  were  constructed 
to  withstand  problems  ol  si 3 Mug  and  roof 
cavings,  ensuring  a  continuous  flow  of  water 
through  miles  and  miles  of  formidable  deserts 
and  hostile  terrain.  In  some  areas  of  solid  rock 
the  qtimlt  appeared  as  an  ovcrbud  stream, 
and  then  disappeared  again  as  the  geo!o**y 
rhanyed.  In  the  Ah'     ian  S.ihjra,  I  here  ^er 


■1*1  lU?ttvoik\ol  Ulkkr^jound  tamicEs,  tailed 
I uggi lit t.< .  J  le j >.  i . i n ] 1 e rs-  li l.s< >  used  u  w T.btf  r  c lock „ 
a  clepsydra,  to  control  water  us#  for  everyone  in 
i  hi-1  area  av  a  timed,  ni^hl  and  day.  the  amount 
goiu^  to  each  farmer* 

In  pEiris  o(  Iran,  despite  Ihe  esistenu"  hydro- 
da  trie  dams  and  modem  irrigation  systems, 
tjtiWtttS  ate  still  j  Lmnei \  lifeline.  Northeast  of 
Shira/>  the  previous  a>ntmodily  of  water  is  still 
obtained  t roii i  we Ms  supplied  In  underground 
canals 

tilven  the  scare  iiy  ofc  uiiicr  in  these  hoi  .irid 
euviromuenls.  it  had  hi  he  anil  rolled  and 
regulated, just  as  it  is  lodaj,  I  hu  authorities 
n|  the  time  played  a  crucial  mlc  too.  In  Iraq, 
livihjuliL  ivniksol  ll  vasl  jiiiLme,  likedam$p 
woe  Ml  m  ihi-  slate,  while  the  local  population 
focussed  its  ehorLs  on  lesser  ones,  like  local 
\\A\VT  ra  iMdJA  machines* 

ln  I'gypt,  the  management  ol  the  Nile  waters 
was  crucial  U>ever>  single  aspect  of  lite.  Both 
Lit  Nuwayri  andal-Maqii/aa  early  Egyptian 
1 4  -t  Lki  blLii  v  h^t£HidnsPMifs<*;d  I  he  role  of 

Jam  and  uakrivay  utainlenaiiee  ol  the  N  lic- 
it was  the  i^sponsitjihtyiifbbth  sultans  ami 
large  land  holders,  under  both  Ayyubids  and 
M.uuluks,  todi^  aud  i.k<m  canals  and  maintain 
dams.  As  m  Iraq,  die  suhan  took  over  I  he  larger 
si  rue  Ones  and  the  people  I  fie  lesser  ones.  Most 
distinguished  ntnirs  and  ollictals  weic  made 
chid  supervisors  ol  such  works,  UndeMhe 
Mamluks  there  was  even  an  officer  called  the 
hitzhif  ttl-fuynr  wIiom-  fob  was  In  inspect  dams' 
for  each  province  of  i\t:y|>l. 

Wiiler  was  not  to  he  dripped  away  and  uas  rtfiu 
bled  by  smnyent  i  ides,  Wash-  was  banned  and 
in  Spam,  wales  was  taken  from  one  canal  to  I  he 
other  to  he  used  more  lhan  in  ice.  All  disputes 
and  violations  ol  the  walei  laws  were  dealt  with 
t>V li  cun  it  w  ho>e  judges  vtcm  chosen  b}  I  he 
farmers  themselves.  Ibis  lolii  t  was  c  ailed  "The 
I  ribunal  ol  the  Wttlcw  which  sat  on  IhurMlays 


at  thedoor  ol  Ihe  principal  mosque.  Ten  i_erilu 
lies  brer;  the  same  tribunal  still  sits  in  Valencia 
but  now  ai  the  door  of  the  cathedral, 

Ibnal  Aw  warn,  a  [71  century  botanist  refers 
to  a  drip  h  u^alinji  technique  in  his  Book  of 
Agriculture,  saying  that  it  conserves  water  and 
prevents  over -watering  of  some  species.  I  tt 
partiaily  buried  walei-  Jilled  poLs  at  the  base  of 
trees,  with  specific  sized  holes  for  controlling 
the  dripping  rate.  I  his  lechnique  is  widdy  used 
around  the  world  now. 

As  Muslims  were  accomplished  civil  and  me- 
chanical engineers,  nothing  en  me  in  the  way  of 
their  extracting  water.  Kven  if  the  waler  source 
was  in  a  goi  yep  the  use  of  sophisticated  machin- 
ery like  water  raising  machines  and  pumps  rev 
ulutioni/ed  the  soeielv.  You  Laii  carry  on  read- 
ing more  about  Hiest  these  dams  and  irngatmu 
techniques  in  the  coming  sections,  and  discover 
the  hetn'nnuH's  of  water  on  lap! 


"I"iv  ni3<srsLt.iLt;i  in 
Ita^jtlu  Ivlaiul  Lit 
lath  tat.  neorCuiio, 
ri>mp]eitfd  m 
KiiJ-8n^  t  "L     Hw 
tirtagonal  r<iKnm,ri 
in  \hv  n'iitK  h 

Hjs^ll  tr.  m^MMJfC 
tlir  h^hrcl  lh? 

■tV-lEi'i  [ii  [hr  SiIl- 

ill  L'ubih. 


There  is  no  life 
without  water/ 

Mheri  S/ent 

( ivorii>  i,  ftiin^arfon 

Biocheitiisi.  1^3" 

Nobel  Pn/e  lor 

MeilikiJie 
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Raising  Water 


Iivr a t; t n e  v o u R  Lift  to u a v  w  i  r h o i'  r  iMr NMiNd  WAThR,  where  you 
haw  to  walk  for  miles  lo  a  river  or  udl  ark-  l  hen  contemplate  how  to 
get  il  into  your  bucket  as  you  couldn't  get  near  the  last  How.  This  was  thtj 
situation  for  Muslims  be  tort!  their  ground  breaking  in  vent  urns  uf  water  raising 
machines  and  pumps,  introduced  about  eight  hundred  years  a^o. 


Left  hi  righl:  Koriti-  in  ]  Lnii:ih 
SyJ"i-i  ufl  <iu"  OfitfitiHi  Uiii-r 
Cfigrovirtp  tbiming  the  iim: 
i^r  I  gyplUflii  ^zij|/inp^  l^r 


J  lit-v  ilt- vised  new  kchniqii&s  to  catch* 
channel,  stoi"Lj  and  Lit  Lhe  wafer,  and  made 
iim  i  ikhts  combinations  <  >J  a^,i il.  .ble  d£ vices n 
drawing  on  their  uvvn  krusuledge  and  that  of 
oilier  civilisation*. 

I  he  ancient  I  g;  pliaiis  already  had  ihc  shadityf, 
a  siinplt:  but  effective  COrUiaplEon  that  took 
water  from  the  river  in  a  bucket  tied  to  a  long, 
pivotal  poll',  1  he  bucket  his  J  a  counterweight* 
a nd  it  was  all  supported  between  two  pillars 
nn  h  woodm  horizontal  bar,  [tit still  tj*.x!  in 
Kgypl  today 


I  arpe  wsil  r  i^hcif t'Sh  or  nonn>¥  h:ive  raised 
water  trtim  fas!  flowing  waterways  lo  higher 
land  *inee  lfll)  !U  !£,  Viinu  his.  the  Koman 
writer,  m\  hi  Lee  I  and  enyhietr  mentioned 
ih]^.  simple,  yet  powerful  device.  Like  any 
water  wheels  it  was  turn  oil  hj  l  lie  force  oi 
fl  owing  water  against  paddle  am  span  men  Is  on 
its  rim.  These  tilled  with  wilvi  and  look  U  to 
the  Uip,  whvre  the\  emptied  into  a  head  tank 
connected  lo  an  aqikducl.  \  I  ready  Lsod  by  the 
Romans  and  9'ersiaus,  they  were,  adapted  and 
redeveloped  by  the  Muslims 


The  lirst  Muslim  mention  of  norms  refers  to 

theeuavatiurs  uf.i  canal  iii  e!l^  J^isra  ret;inn 
in  the  tste  ?"'  cenlurv   I  he  wheels  at  Hama, 
un  I  he  river  Cronies  in  Syria,  still  exist,  a  I 
(hough  they  are  no  longer  in  use.  They  were 
hip  wheels  and  i he  largest  w®$  about  twenty 
metres  in  diameter,  with  its  rim  bein^  divided 
inly  Elf)  conipaTi  merits.  The  not  in  at  Muryia  in 
Spain,  la  Norn,  is  still  in  opera  X  ion » although 
the  nii^inal  wheel  has  hem  it  placed  by  a  steel 
one,  Apart  from  this,  the  Moorish  system  us 
otherwise  virtually  unchanged.  There  are  still 
lots  of  fwriti*  in  various  parts  of" the  world* 
and  the}  are  u\\cn  able  to  compete  suceesslulb 
wilh  mod*  rn  pumps. 

Many  Muslim  technologists  recognized 
that  harnessing  power  Unm  both  water  and 
animals  could  increase  the  amount  of  work 
done  J'woyuMl  innovators  and  Muslim 
engineers  were  al-Ja/ari  and  Taqi  af -Din. 
Roth  tarried  out  y  number  «>l  experiments, 
building  remarkable  machines  that  have  led  to 
automated  friad\ineayh  which  has  made  such 
mvuormous  impel  on  civili citron  today. 

Al-Jazaii  lived  in  South  West  Turkey  in  the 
Sate  I ."  ;'.iiv!  i-yrh  1 7-    centuries,  and  w« 


employed  by  the  A  ttuqid  kittgof  l^iyarhakir 
around  I J  80.  He  was  laminated  by  tht 
improvement  and  development  ot  mechanical 
devices.  juat  like  modern  flay  engineers  who 
seek  optimization  as  a  key  a  spec  I  m  improving 
pei  I  or  ma  i  ice,  V\  hen  you've  finished  reading 
about  his  water  raising  machines,  go  to 
'Clocks3  hi  the  Home  chapter  U>  Kind  out  aboLiL 
his  timekeeping  devices, 

A^  a  skilled  dEy!tsmanbhei.aii>e  up  with  an 
ingenious  device  for  lifting  huge  amounts  o\ 
water  without  lifting  a  finger,  being  the  lir^t 
person  to  use  the  crank  in  his  crank- connect 
tng  rod  system.  I  he  crank  is  considered  one 
Ol  lileniost  important  mechanical  discoveries 
made,  because  it  translates  rotary  motion  into 
linear  motion.  Today,  cranks  are  in  all  kinds  of 
things  from  toys  to  serious  machinery  like  car 
engines-  and  loco  motives, 

Al  Jii/ari  used  a  machine  powered  by  an 
animal  with  a  flu  me- beam,  which  was  moved 
up  and  down  by  an  intricate  system  involving 
i^ears  and  a  crank  known  4s  a  slider  crank 
mechanism.  "I  he  knmkPa^  part  of  a  machine, 
didn't  appear  in  llnrope  until  the  15    u;ntury 
when  it  started  a  revolution  in  engineering. 


[  L-rt  tn  fit;  111:  13''   li' i  Hi  Li} 
manti>cripL  irf  wutei  ui> 

llEg  ItVH  hlim  LV\li«lia1  by 

j1-j^i/.iri.  Tltc  water  r.kMflj: 
inaihnii if  L\vi\?n  bv  .1  ivjtU'i 

tlllluilL1   L]ll'4.ILliJl   fJlMrfli 

Khafth,  t.v  3  iil  h  Liu'ii  j  yf/uti 
iv  lieu  J  CUnLiEslu,  ;j  Un\yt  tvlt  of 
buLkcK).  At-|.L/kni  m  kIl-  a 
IVfHhJtrii  JJiiiiuL  jlhI  pi-jivd  iL 

till  llltf  Mil:.l[[|lu  l]p  -^k,  Sin  UlLkfc 

penph-  did  hoi  think  xhia  an 

LuiiulEk  nuJone  wtaji driven 
In  'm:iTiK"\  ilicy  iLiuoul! il  it 
w,t!*di  uv-ii  Li h  ah  .lhjumL 
n|ifi:ji  iitfl  muiripk  jiear-* 
ivilli  |\LiLc.if  k'vlE]  Co  [irtuiuti." 
,1  slxjhviIm"  n\  sinrfmn  m 
Lour  stein^js  itui.  un^K  u.iTlt 

ttXHTL  rhf  I'iVl'l  Oik'  smup 
M  J  Lime.']  I  lis  iiktuJtd  {][£ 
Li  .1  l-.!iii'.ji  ■'|'v':M-.,::lx  Mi  J 
■L.iiU^lidlL.  vl  I l i -. I i  >.lhUi  i.illi.kl 
thcnu-iJiiaiiKHL 


'It  is  impos- 
sible to  over 
emphasize  the 
importance  of 
al-Jazari's  work 
in  the  history 
of  engineering. 
It  provides  a 
wealth  of  in- 
structions for 
design,  manu- 
facture and 
assembly  of 
machines.' 

Hnl  ish  Jui It' 1 1 1 1 

tnumcvr  n<ul«ild  Hi! I 

U*T|| 
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Outtet  pipe 


CSl   III    JiL^LHI-.  rLVi[lTiJL.Lt[IL^ 

pit  mpL  ifLillLhi.  s  i  pi  *J  ie  iu  j  r  11' 

J  |  -  jU?  LI  I  i  Ji  rt?i_  ipiH  h_Lll  I  111', 

pump.  St?L  iheeortk  uhero 
I  he  dflCukf  rrtotiuii  ui 
I  he  pcur  in  the  ventre  U 
convcrkd  miu  j  linker 
numon  tudriii-  l  he  twu 
pi^onv  Ihi&  ss  t3iv  fti\T 
lime  J  u-r^nk  JjtyH  .11^  isi 
rnanii'iv.Mpt  v  The  jiKtim 
HiOwim;riJ  InpjHiwtc  ptapcj 
Crusts  [hi-  it  jtEt-r  in  1h.l  juiIIl-lI 
hi  Lathi-  f'i-ihKi  J  Lumber,  jilJ 
tkufl  ^u.shirJ  ililu  llu*  tHJlltrt 
pipe 


,.,  We  made 
from  water 
every  living 


thing.... 


Quran  ( 


Ir 


ANazari's  Reciprocating  Pump 

Al  Jiixari  designed  live  waiter  raising  machines. 
Two  of  them  wen*  improvement  an  the 
shadoof,  arid  tine  replaced  animal  powei  wirli 
gears  and  water  power.  After  the  introduction 
oi 'tlit  crank  shafrh  his  other  radical 
breakthrough  came  when  he  made  a  water 
driven  pump.  This  involved  cogwheels  eoppei 
pistons,  suction  and  delivery  pipes,  and  one 
way  cluck  valves.  The  pump  sucked  water,  to 
be  used  in  irrigation  and  sanitation,  up  twelve 
metres  into  the  stipplv  ivstem.  It  is  a  very  early 
c\\x  triple  of  the  double  deling  principle  of  one 
piston  sucking  while  the  other  delivers,  and 
al  Ja/.ari  perfected  the  senta  on  the  pistons  and 
the  one  way  valve  to  make  it  .lit  work. 

It  you  ever  fell  like  making  your  own 
I V1" -century  water  raiding  machine  with 

ret  if  inciting  pump,  here  are  details  of  how  il 
w  urked* 

Si  m  ilar  to  a  water  miJIT  it  would  be  hoi  It  ne)tt 
to  a  flowing  river  with  half  of  its  paddle  in  the 
forceful  cut  rent.  This  paddle  wiled  drove  an 
internal  gearing  imxhunisiri,  powering  piston* 
which  moved  with  the  motion  of  the  lever 
arm,  and  a  reciprocating  pump  ums  <  rcated. 


t  "luck  valves  helped  to  dial*  and  evpel  ike 
wakT  1 1)  rough  the  pipis   I  he  inlet  pipe  wns 
.submerged  in  water,  and  when  the.  piston  was 
pulled  along  the  length  of  its  n  linder,  water 
won  Id  be  sucked  Ln  through  the  en  let  valve. 
IV  nul.lfi  v;i|w  reii   lined  •■    •  t\\  ih  i  in    ill  ■ 
lime,  because  of^raviti  and  die  position  tit  ils 
pivot  point. 

When  the  piston  was  on  its  push  stroke,  the 
iva-ler  in  the  cylinder  w.is  forced  through 
the  outlet  valve  and  through  an  outlet  pipe 
thai  was  narrower  ttis&H  tlie  inle!  pi|H\"lhe 
inlet  valve  remained  closed  dui  Uig  this  time. 
becau.se  of  gravity  and  the  position  of  ih  pivot 
point. 

"JTns  motion  was  iikeriiated  between  either 
side  of  the  device,  and  so  when  one  vide  i*  -is 
on  it*  push  stroke,  the  other  was  on  Lis  pall 
stroke,  therefore  two  "quantities  of  water  were 
being  raided  per  one  complete  revolution  of 
the  waterwhcel,  and  this  carried  on  as  long  a* 
there  was  1  lowing  v.  .uei  to  drive  it. 


■r 


Ahtive:  Ijqi  ill  I  Jin*  siv- 
cvtijidu  walu"  pump.  Nntf 
thccsim  shaft  controlling  ihe 
liwfl  kin  y  if  ihir  cun  ik  l  r<  n^i 
m*i*  til  pnnJucc  a  pru^rc* 
sjvt:  mutiun  <il  tin,1  *[*■  pi- 
laus, .mi  iLul  w.ittri.h  u^L'tl 
LLijiljilurmsJy. 

OpfiuaaU:  pa^e  top:  A  vtew  Ol 

Ljjuyluh  .md  u^ikTivhwI. 

Qpjhitffec  p*ig£  bottom:  A 
vu.iv  ul  piMon»^iid  cylinder 

bluLk. 


Taqi  al-Din's  Six-Cylinder  Pump 

J  he  other  technological  whiz  was  1 6ah -century 
Qtloman  engineer  "faqi  el  I  Din  al-Rasid,  who 

wrote  a  book  on  mechanical  engineer]  ng  called 
Vw  SahlitVA-  Methods  Of  Spiritual  Machines. 
As  wcJ!  as  talking  about  water  pumps  he  a) so 
discussed  the  workings  of  a  rudimentary  steam 
engine,  about  a  hundred  years  before  the  "dis 
coveryJ  of  steam  power.  ^ 

His  six-cylinder  pumped  water- raising  ma- 
[  hiue  forms  _-^[  nl  the:  slirdy  of  Mr  history  el 
paper  ma  king  and  metal  works,  as  I  he  pistons 
were  similar  to  drop  hammers,  and  they  could 
have  been  used  to  either  create  wood  puip  for 
paper  or  to  beat  long  strips  of  melai  in  a  single 
pass 

Taqi  aJ-Din  es.pia.incd  how  the  pump  worked 
in  his  manuscript,  The  six -cylinder  pump  had 
a  water  wheel  attached  Xu  a  long  horizontal 
axle,  or  camshaft,  which  had  six  cams 
spaced  along  irs  length.  The  river  drove  the 
water  wheel,  which  romied  and  turned  the 
camshaft.  Each  cam  on  the  camshaft  pushed  a 
connect! Jig  rod  downwards,  and  all  connecting 
rods  were  pivoted  at  |he  centre.  At  the  other 
end  of  the  connecting  rod  was  a  lead  weight, 
which  lifted  upwards  and  pulled  el  piston  up 


with  it.  Now  a  vacuum  was  created,  and  water 
was  sucked  through  a  non- return  clack  valve 
into  a  piston  cylinder  After  the  camshaft  had 
rotaled  through  a  certain  angle,  tin:  cam  re- 
leased the  connecting  rod  arid  the  pistons  stroke 
ended.  Tli rough  gravity,  the  lead  weight  pushed 
the  piston  down,  foaing  water  against  the  Jack 
valve,  but  the  clack  valve  closed,  so  the  water 
had  to  go  throng})  another  hole  and  info  the  de 
I r very  pipes.  J  he  beauty  of  The  mei.liL'.iiisrn  v  ■.-, 
in  the  synchronization  and  control  sequence  of 
all  the  pistons,  which  was  provided  by  the  an^u 
lar  arrangement  of  the  cams  iirocnd  the  sh  ill. 

In  a  time  before  a  dependence  on  machinei  y, 
when  we  weren't  sur rounded  by  cars,  bicy- 
cled or  eleclric  pur  ops,  these  discoveries  redly 
changed  society.  These  machines  would  not  be 
mass  manufactured  in  factories  but  many  towns 
would  have  a  water  pump  and  life,  fur  some,  was 
m;idcimr:seasr:rabl)  t-asier,  No  longer  were  peo 
pie  heaving  wrater  containers  around,  or  waiting 
their  turn  to  use  the  .-.hmloa!.  Instead  they  stood 
by  pumps  or  aqueducts,  waiting  to  catch  $ome 
of  I  he  precious  liquid  fathered  by  their  vvaler 
wheels,  just  as  we  tod  a.)  wail  a  spht  *txond  for 
(he  water  to  (low  horn  our  laps. 


I 


- 


Dams 


D\ms  aju-  some  01^  ihe  LARGEST  civj  I  engineering  structures  i'vrr 
buill  and  they  p)i\y  a  vital  role  in  civilization.  Without  dams,  more 
flood*  would  ravage  lands,  irrigation  wouldn't  have  been  as  large 
scale,  and  we  wouldn't  have  hydroelectric  plants  pumping  out  power  today. 
Without  dams  and  Uifir  reservoirs  life  as  we  know  il  ivouldiVl  he  the  same 
because  of  the  major  impact  they  have  had  on  economic  and  social  lite. 


I  or  lltMLEjiiiid*  nl  yearsj  engineers  havr  becti 
Lj  yir.g  to  >  .''i«    j|  wak    with  various  t)  pv--  of 
dams  t h -l C  lii\c  to  hold  had.,  rajjhiy  torrents 
jnd  provide  uti&tar  in  dry  spt-lls,  There  are 
arch  dams,  butt  revs  dams,  embankment  dams, 
to  name  rusr  a  few,  and  where  to  put  whidi 
depends  on  (actors  such  as  the shape  ol  I  he 
valley  and  the  bedrock  of  I  lie  rber.  These 
coi  isi  dei  alio  us  Lire  nothing  tic  v.,  us  Muslims 
buill  many  dams  in  a  rich  variety  ol  structures 
and  forms  LYiilurtn  ^,a 

[  rum  studying  the  river,  il^  flow  and 
sun  ounding  topography,  these  medieval 
engineers  decided  whether  a  dam  should 
be  arched  or  straight,  1  hick  or  thin,  or  have 
deep  or  shallow  foundations  as  all  these 


considerations  mlluenn  d  Llie  ftekelfttfl  of  the 

most  eHicienl  waler  storage  design. 

The  design  and  siest  he-tie  s  cit  (Ik-  must 
impressive  ot  these  dams  were  produced  by 
the  Aglitabids  ni "Timiiiu  nftir  their  rapittil, 
;d  Qayrawan,  in  I  fie  9"1  century,  their  remains 
are  Still  preserved  ;i<Lr»t:1in^  the  curiosity 
uf  thousands  uf  Louridts  today,  Al-Bakri.au 
tr'1 -century  geographer  jnd  historian  from 
southern  Spain  wrote  about  one  of  thorn.  He 
said  it  \ ..  is  utmlar  in  lorm  and  of  cnormuus 
si/e  In  the  centre  riso  an  octagonal  to^cr 
eoveied  I ,     ;  avdnii   w  ilh  loui  Joois.  .\  ioii;:- 
series  of  arcades  uf  arches  rating  one  upon  the 
other  ends  on  I  he  south  aide  of"  the  reservoir 


I  he  t\^ervnir  luh  the  wftdi 

Xhn  ttl  tM  r*L%ir  jl-(>jyrnwiin 

in  liirmut.htnll  by  Tilt 

Aj^Ea  I  j  hid*  m  1  lie  *'    cch  lury . 

r^Ki-ivi  ]i  rs  in  lUv  h-lsmUm 


V 


tniigtmdi  I  Jam.  Flut 


In  l  his  region  of  I  unisia,  l  he  re  were  aver  150 

reservoirs,  with  two  bosins  each,  One  was  used 
for  deeanlalion,  the  >epa rating  the  sediment 
from  the  water,  and  the  other  wasi  a  rtsmt 
SumeUmes,  mi  the  larger  m  hemes,  Lure  wus  a 
ll  l  i  id  Oi  le  lord  taw  1 1 i< ;  w  J  t  e  r. 

In  [ran  in  the  Kebar  darn,  the  oldest  ;i  re  lied 
dam  knowr.h  wl:k"li  is  nbout  sever.  hundred 
years  old,  Ihis  dam.  like  many  of  its  design, 
KhiJ  u  cureoi  riihbie  masonry  se<  in  ruortac 
J  he  mortar  was  nwk1  from  linn*  crashed 
with  the  ash  of  :i  load  desert  pla-rtf,  making  it 
strong  hard  and  impervious  to  cracking.  ]  hen 
there  was  the  impressively  curved  Q  Lisa  y  bah 
dam,  which  was  thirty  metres  high  and  205 
metres  \ouVy  It  was  built  near  Medina,  now  in 
Saudi  Arabia, 

In  today s  Afghanistan,  three  dams  were 
completed  liy  Kins*  Mrihmoud  of  'ijhazuab 

the  1 1  ^century  near  his  capital  city.  Drift 
named  after  him*  was  located  a  hundred 
kilometres  south  west  of  Kabul.  It  was  thiriy- 
twu  metres  high  41  id  210  metres  long. 


Haif  of  the  dams  conflate  Led  ha  J  -1  hood 
Over  I  lows  Est  one  end,  -iiul  m.iny  had  a 
down st roam  training  wall  to  guide  the  spilt 
water  tu  a  safe  distance  I  ruin  the  dams  I'uoL 

Da  in  construction  in  Musiirn  Spain  was 
immense .  and  the  masonry  they  used  was  a 
type  of  cement  that  was  harder  titan  stone 
its  dtp  so  they  needed  hardly  any  rqiaLts  in  a 
thousand  years.  Each  of  the  eight  dams  on  the 
Tuna  River  have  foundations  that  go  fifteen 
feet  into  the  river  bed,  with  further  supjH>rt 
provided  by  rows  of  wooden  piles.  The  solid 
found  at  ion  was  needed  due  to  the  rivers 
erratic  beh avion  1 :  in  times  of  flooding  its  flow 
w-as  a  hundred  limes  greater  than  normal. 
The  dams  had  to  he  able  la  resist  the  battering 
of  water,  stor.es,  rocks  and  trees,  wbieh  ihey 
did,  and  now,  o%'et  ten  ..v  ituries  later,  they 
still  continue  to  meet  the  irrigation  needs  of 
Valencia,  requiring  no  addition  to  the  system. 

Tht  dam  on  I  he  River  Segura,  in  the  Mux  da 
region  of  Spain,  shows  how  the  Muslims 
understood  that  location  and  the  nature  of 


In  Iran  is  the 
Kebar  dam,  the 
oldest  arched 
dam  known  and 
about  seven 
hundred  years 
old. 


on  liic  Miwr  Ziiyandeh  in 
Malum,  h\in  van  buill  in 
the  in  id  IT'  century  by 
Shah  Abbai  It  o\  the  Salavid 
dynasty,  'the  bridge  u  j*  wi 
on  ,i  itCmm-  phU^rm  am1 
tlivulfd  by  iIllul'^  vt'hitli 
r^!iE,iEvJ  l  be  lluw  nl  ihc 
rivi-r. 


& 


[lie;  local  <  nvironmenl  mattered,  'I  hi:  in  - ; ■  h 4 
of  this  dam  was  only  twenty- five  feet>  but  the 
thickness  of  its  base  was  between  150  and 
123  feel.  This  was  necessary  because  of  the 
softness  ant!  weakness  of  the  rivers  bed,  ai  id 
its  design  prevented  the  dam  from  sliding 
along.  The  wafer  flowing  over  I  he  cresl  initially 
fell  vertically  through  a  height  of  thirteen  to 
seventeen  feet  onto  a  level  platform,  and  then 
ran  the  length  of  the  dam.  This  dissipated  the 
energy  of  the  water  spilling  over  the  crest.  The 
overflow  then  ran  to  the  foot  of  the  dam  over 
flat  ot  gently  sloping  actions  of  its  focc  In  this 
way  the  whole  dam  acted  as  a  spillway,  which 
reduced  the  risk  of  disturbing  the  downstream 
foundations. 

I  he  city  of  Cordoba,  on  the  river  Guadalquivir, 
probably  has  the  oldest  surviving  Jslamic  dam 
in  the  country.  According  to  the  I211' -century 
geographer  al-ldrisi.  it  was  built  ofqibtiyya 
stone  and  included  marble  pillais.  The  dam 
follow*  a  ng/at>  course  across  the:  river,  a  slv.pe 
which  shows  that  the  builders  were  aiming  at 
a  long  crest  in  order  to  increase  its  overflow 


capacity.  Remains  of  the  dam  can  still  he  seen 
today,  a  few  feet  above  the  river  bed,  dl  hough 
in  its  prime,  it  would  have  been  about  seven  or 
fight  feet  above  high  water  level  and  eight  feel 
thick. 

To  build  such  immense  structures,  Muslim 
engineers  used  sophisticated  land  surveying 
methods  and  instruments  like  astrolabes  and 
also  trigonometric  calculations.  I  hey  found 
the  most  suitable  siks  for  the  dams,  and  they 
could  also  layout  complex  canal  systems. 
Around  liaghdadr  water  was  diverted  inlo  tlie 
Nahwran  canal  which  was  used  for  irrigation. 

Dams  were  bid  It  of  carefully  cut  stone  blocks, 

joined  together  by  iron  dowels,  whilst  the 
holes  in  which  the  dowels  lilted  were  [tiled 
by  pouring  in  molten  lead.  "I  he  level  of 
craftsmanship  and  superiority  ol  design 
attained  means  that  a  third  of  all  7th-  and  N  'h- 
ceutury  dams  are  still  intact.  I  he  other  two- 
thirds  were  destroyed  by  centuries  of  warfare, 
from  the  armies  ot  Genghis  Khan  mk[  the 
Mongols  to  Thnui-'s  hordes.  'fhese  con II ids 
laid  waste  many  irrigation  works  and  the  mies 
t h si, t  survived  did  so  because  of  their  brilliant 
construction,  and  because  they  were  out  of 
reach, 

Muslims  were  also  investing  in  green  energy' 
when  they  used  stored  water  lor  mil!  power,  In 
Khuzistan,  at  the  Pul-i-Bulaili  dam  on  the  Ab- 
i  Gaidar,  the  mills  were  installed  in  tunnels  cut 

through  the  rock  on  each  side  of  the  channel, 
constituting  one  a\  \  he  earliest  examples  of 
a  hydropower  dam,  and  it  was  not  the  only 
one  in  the  Muslim  world   A  not  lit:  i  example 
was  the  bridge -dans  at  Pizful,  which  was  used 
lo  provide  powcj  to  operate  j  tutria,  a  huge 
water  wheel  which  was  lifty  cubits  in  diameter, 
and  supplied  water  lo  all  I  he  houses  of  (he 
town.  Many  such  hydraulic  works  can  still  be 
seen  today. 


'Historians  of  civil  engineering  have  almost  totally 
ignored  the  Muslim  period,  and  in  particular 
historians  of  dam  building,  such  as  there  have 
been,  either  make  no  reference  to  Muslim  work  at 
all  or,  even  worse,  claim  that  during  Umayyad  and 
Abbasid  times  dam  building,  irrigation  and  other 
engineering  activities  suffered  sharp  decline  and 
eventual  extinction.  Such  a  view  is  both  unjust  and 
untrue/  ^  s 

Norman  Smith  History  of  Dams  (1971) 


S**/0* 


I  ^m  in  I  lie  Uk-n  Cnnpm,  USA, 


Windmills 


To  produce  anything,  energy  is  ncedetl  and  before  oil  powered 
machines,  energy  came  from  sustainable  tfuurccs*  Some  energy  in  the 
Islamic  world  over  a  thousand  years  ago  came  from  water,  and  was 
harnessed  in  machines  like  the  crank  rod  system  which  look  wafer  to  higher 
levels  and  into  aqueducts  to  quench  the  thirst  of  towns.  Water  drove  mills 
Jo  grind  wheat,  bur  in  drier  parts  of  the  Islamic  world  there  was  not  enough 
water,  so  alternative  power  supplies  were  sought. 


One  thing  the  ^  is!  deserts  of  Arabia  had  when 
the  seasonal  streams,  ran  dry  vtm  ivinds  and 
these  desert  winds  rud  a  constant  direct  km  . 
So  k.n  about  one  hundred  and  twenty  days 
the  wind  blew  rc^tilitrl^  I  rum  the  saint1  pLue. 
Ihe  windmill  wns  so  simple,  yet  effective  that 
j|  quieUy  spread  rill  over  the  world  front  ik 
711'  century  Persian  origins  Mosj  historians 
believe  thai  it  wli>  the  cnisaderk  who 
introduced  windmilk  to  l:tirope  m  the  12lh 
LL-isliiL'y, 

A  Persian  had  come  to  the  second  Caliph 

L  mar,  who  retgnc9  tor  ten  years  from  6-W  Cl:.k 

and  c  laimcd  he  could  build  a  mill  operated  by 


wind*  so  the  <  aliph  ordered  him  io  Inue  one 
built.  After  this,  wind  power  became  widdy 
used  lo  run  mil  Intones  for  grinding  corn.  *ind 
also  to  dikiu  up  water  tur  in  Ration,  Hits  was 
done  lir\l  in  (Eitf  Persian  province  ol  Siskin, 
arid  ;il  Masudi.  an  At  ab  geographer  who  lived 
in  the  ID1'  century  described  the  region  as  13 
country  of  wind  and  sand.  I  te  also  wrote,  a 
dura ci erotic  of  the  area  is  thai  the  |*cmvr  ol 
the  wind  is  used  lo  drive  pumps-  lc.tr  watering 
gardens,1 

Early  windmills  were  two  storey  buildings  and 
were  luiilt  on  the  lowers  of  castles,  bill  tops 
or  their  own  pLiiEontlv  On  the  upper  store  v 


AnL'Mipi%  en  uNt 

en  viron  nwn  ljJI  \  1  r  LL-i  u\\  v 

energy  hiive  rv^  t\  tsE  Hh-  *  jII 

Usr  l  In.'  Li^f  k>t  wihlI  pwwer. 
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Ea'K'L  In  rigkl:  M     ^cuti.ti  v  i ■  i  J r jrJ s-l j  i|-E  by  fel  ElirtmsJuji 
^liMvHng;  i!n?  crogg  M.vlnm  ni  si  ivcriiEiufll  srftttfce  ttexlfcttl 
kiiics  roftilc  .1  round  4  vtTikal  itfiarl;  jn  4,ild  vrfndtn.il]  in 


were  the  millstones,  and  in  the  lower  one  \\^ 
a  ivlwt'k  driven  by  the  six  or  twelve  soils  that 
were  covered  with  Isihric.  TIvcm:  turned  I  tie 

\\[jpar  mill  lone    I  In    e  lower  .  'i-itnlnTv.  iK 
ispew  pierced  by  lour  vents,  with  the  narrower 
end  towards  the  i>ucri»r»  which  directed  the 
wind  onto  the  sails  and  increased  its  speed. 

Windmills  Iroin  thai  time  wen;  described  ^s 
containing  .1  millstone  attached  to  the  end  of  a 
wooden  *.  \  liiuh'i,  "Ihis  wus  hulf-a  mehc  wideh 
and  th  ree-and-a-half  to  four  metre*  high, 
Standing  vertically  m  a  tower  open  on  the 
northeast  side  lo  catch  the  wind  blowing  from 
this  direction,  the  cylinder  had  sails  mode  of 
bunJIes  of bush  or  palm  leaves,  attached  to  the 


dull  of  the  $\k  Ihe  wind,  Mowing  ijitc*  the 
tower;  pushed  ihe  sail*  and  turned  the  ifiitft 
and  milLsUine. 

'Ihe  introduction  of  Ihe  windmill  and 

water  mill  had  a  great  i-h\ , :  ,  ■   .he  science  of 
mechanical  origin     rin^and-  n   i i il     luL  how 
trades  were  born,  from  the  actual  building 
of  mills  to  their  maintenance,  I  his.  job  was 
normally  earned  out  by  the  miller  and  his 
apprentices,  and  they  Ui*re  I  he  piedi-us^rs  or 
todays  mechanical  engineers. 


'Behold!  ,( 

a  giant  am  I! 
Aloft  here  in 
my  tower. 
With  my 
granite  jaws  I 
devour 

The  maize,  and 
the  wheat  and 
the  rye, 

And  grind  them 
into  flour. 

I  look  down 
over  the  farms; 
In  the  fields  of 
grain  I  see 
The  harvest 
that  is  to  be, 
And  I  fling  to 
the  air  my  arms. 
For  I  know  it  is 
all  for  me.' 

Hxccrpl  f  re  mi 

!/ic  II  i  ml  in  HI  In 

lli'itrx  WaiKwtHih 

I  im^k'linu 
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Trade 


Cities  and  towns  swelled  and  hummed  with  transport,  barter  and 
selling.  Peddlers  cried  their  wares  to  latticed  windows;  stock  dangled 
in  shops  while  people  haggled;  and  fairs,  markets  and  bazaars  gathered 
merchandise,  merchants,  buyers  and  poets  from  all  over  the  world. 


Trade  has  a  long  tradition  in  Islam  and 

Prophet  Muharmnad  (pbuh),  and  many  of 
his  companions  were  tradesmen  Life  as  a 
trader  and  merchant  meant  travelling  and 
being  independent  from  one's  family  and  local 
community,  so  hhm  provided  a  spiritual 
basis  foi  lite  in  a  new  traveling  dimension, 
Because  ii  pbyed  a  major  part  oflslamic  3ife> 
trade  was  governed  by  a  well  developed  body 
dt  legislation  covering  contracts,  exchanges., 
loans  and  market  conduct. 

The  vast  network  of  trade  stretched  its  arteries 

t>ver  an  empire  that  cot-i  sed  with  an  eclectic 


collection  of  merchants  and  goods.  Gold 
and  white  gold,  j£  salt  was  known,  tf a  veiled 
north  dud  east  from  the  African  Sahara 
into  Mojocco,  Spain  antl  l"rancep  ^ itK  jl-^t 
quantities  making  thetr  way  into  Greece. 
Turkey,  Hgypt  and  Syria.  Cowrie  shells  (they 
were  a  currency  in  the  14'"  century)  went  from 
the  Maldives  to  West  Africa  Pottery  and  paper 
money  came  west  from  China  but  the  paper 
oirrency  didn't  catch  on  ^  Cairo.  Travellers 
ilso  flowed  alnn^j,  with  the  wnnl  and  waxh 
gold  and  melons,  ivor)  and  silk,  sheikl-s  and 
saltans,  wise  men  and  pilgrims 


Artislk  impress  rOft  t>l      V 

I  i"'  'Lcnturt'  ujuk. 
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I  he  land  trade  passing  on  ihe  Silk  Route  was  the 
heartbeat  of  the  Muslim  economy,  The  sea  trade 
was  mainly  alon^  the  Mediterranean  shores,  of 
Africa  and  I.  u  rope.  Ihe  port  ut  Mdaya  in  southern 
Spain  was  a  centra  of  immense  traffic,  visits1  by 
trader  %  from  id  I  countries,  especially  those  from 
the  mercantile  republics  of  Italy,  like  the  Genoese, 
It  was  m  this  port  thai  the  enter  pnsuig  (Genoese 
uere  granted  £  suburb  mi  their  name.  Jbn  Battuta 
sailed  to  Anatoli  on  a  li*;noese  bu,it,  because 
'Ivy  .  :  - 1 1 1 1   i-<  l;  this  ;i  !i  t  of  the  trade  routes,  and 
he  said  "Flit:  Christians  treated  us  honourably  and 
took  no  passage  money  from  list 

Tiie  Muslim  merchants  of  I  he  Adriatic  took  a 
larger  sbaixL  of  world  trade  at  that  time  and  lined 
the  crowded  quays  of  Malaga,  flying  their  eye- 
catching flags  among  I  he  ensigns  of  t lie  maritime 
nations.  A  constant  passage  of  vast  and  growing 
traffic  canie  through  (he  port  of  Malaga.  Here 
traders  bartered  the  commodities  of  every  country 
from  silks,  weapons,  jewellery,  and  gilded  pottery, 
to  the  delicious  fruits  of  Spain. 

Alexandria  was  another  major  port  at  the  mouth 
of  the  Nile  delta,  spilling  into  the  Mediterranean 


Sea.  It  was  pulsating  with  life  because  the  Spice 
Route  passed  through  the  city,  making  it  Hse 
gateway  into  1  urope  for  goods  coming  from  the 
Indian  Ocean,  through  the  Red  Sea  and  dmvr, 
the  Nile.  It  had  two  harbours,  a  Muslim  one  in 
the  Wesi  and  a  Christian  one  in  the  Fast  which 
were  separated  by  the  Island  of  Pharos  and  its 
enormous  lighthouse,  known  at  this  Time  as  a 
wonder  of  the  world. 

One  of  |hc  key  instruments  that  Muslims  devef 
oped  to  help  trade  was  the  construction  of  rest 
stations  like  hostels  along  the  road,  known  as 
caravanserais.  This  building  type  was  spread  by 
theSeljuks.  Caravanserais  were  charitable  found  a 
tions,  providing  travellers  with  three  days  of  free 
shelter,  food  and,  in  some  cases,  entertainment. 
This  was  pari  of  the  charitable  work  towards  trav 
ellers  that  was  and  still  is  emphasized  by  fslam. 
Caravanserais  were  set  up  at  regular  intervals  of 
about  thirty  kilometres  along  important  trade 
routes,  They  had  a  courtyard  bordered  with  iwmt 
and j  along  the  walls,  rooms  were  arranged  accord- 
ing to  their  function  tor  lodging,  depots,  guard 
rooms  or  stables.  Todays  equivalent  would  be 
service  stations  along  most  European  motorways, 


Kony li .  I U iV.<\ .  < iataf .nwra is 
were  iharit able  tmiiuJdlior^ 
.ind  prnvLdt-il  i'nk  FJitu's,  w\ch 
J^  t^otl  .nut  ihirE(cr,  to  (rawl- 
[lt^  lor  free.  They  to&t  fhi 
'nintorwiy  service  st.n  inns' 
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Uchm'li-fi  Eu  ri^hl:  Track  routes;  r^irne  from  a 
I3|!  -anlury  miniature  shewing  j.  ha/jar.  Textile 
Ei\il  caMalcy,  sjk^men  sdl  I  heir  goods,  whiltfg 
hawker sefwa  Lusteuncri, 


As  the  merchants  carr ied  their  wares  across  the  world,  they 
also  look  Islam  with  them.  L-p  the  Chi  nest  coast  in  Khanfu, 
now  Canton,  a  colony  of  Muslim  and  Jewish  merchants  was 

well  established  i c l  thebi:n  century.  It  wa.s  through  l  he:  huncsiy 
and  friendliness  of  these  traders  that  Islam  spread  to  China 
and  Central  Africa.  Muslim  merchants  penetrated  Africa,  and 
it  was  in tt tally  Berber  merchants  who  carried  Islam  across  the 
Sahara.  All  nomads  in  North  East  Africa,  where  trade  routes 
linked  the  Red  Sea  with  the  Nile,  quickly  became  Muslims. 

Softie  centres  in  the  Lslamic  world  constituted  thrivtng 
communities  due  to  their  important  place  in  commercial 
exchanges.  Al-Qayrawan  in  Tunisia  and  Sijilma&a  in  Morocco 

were  described  by  the  10r'  century  traveller  Ibn  Hawqal  in  his 
Rook  of  the  Routes  of  the  Kingdoms:  'Al-Qayrawan,  the-  largest 
town  in  the  [Maghreb,  surpasses  ell  others  in  its  <  omrr,erra\  its 
rubes,  and  the  beauty  of  its  bazaars.  I  heard  from  Abu  a!-Hasa, 
[.he  head  of  the  public  treasury  that  the  in  Lome  of  all  provinces 
and  localities  of  the  Maghreb  was  between  seven  hundred 
and  eight  hundred  million  dinars,, ..  Amongsl  the  exports  to 
the  East  are  amber  silks,  suits  of  very  fine  woollen  fineries, 
woollen  skirts,  cai  pets,  iron,  lead,  mercury.... ' 


Europe,  Asia  and  Africa  imported  vast  amounts  from  Islamic 
lands,  including  enamelled  glassware,  tooled  [eatherworkofall 
sorts,  tiles,  pottery,  paper,  carpets,  carved  ivories,  illustrated 
mantis*  \  ipts,  meialwork  including  I  Urna  scene,  swords  and 
vessels,  fine  cotton  cloth  and  rich  silk  fabrics. 

Muslim  textiles,  metal  and  glass  pieces  were  highly  prized, 
as  were  soap,  Mamluk  gilt  and  enamelled  glass,  a  labour- 
intensive  luxury  product  nwle  using  expensive  nisi  ten  a  Is,  had 
a  peculiar  status.  Archaeological  finds  uncovered  Mamluk 
enamelled  glass  on  the  northern  shcirte  of  the  Black  SeaK  from 
where  they  made  their  way  up  to  Kiev,  in  today \  Ukraine, 
and  ihen  into  Byelorussia*  Lithuania,  and  into  Muscovy.  They 
liave  dso  been  found  in  Scandinavia,  the  Hanseatic  ports,  and 
Maastricht  in  Holland. 

'I  he-  legacy  of  this  vssl  trading  world  can  he  sten  today.  As  2C'1'- 
century  American  historian  Will  Durant  said:  'U  left  its  mark 
upon  many  luropean  languages  in  such  words  as  tariff,  traffic 
magazine,  caravan,  and  ba?.a<ir.  The  stale  left  industry  and 
commerce  free,  and  aided  it  with  a  relatively  stable  currency. ..." 
(The  word  traffic  is  tie  rived  from  the  Arabic  tarttffaqa  meaning 
to  walk  slowly  together,  and  tariff  conies  from  the  Arabic  word 
Tarif,  meaning  announcement  or  information.) 


Muslim  caravans  nfere  hugepweemtni&  of  people  their  punts  and  antmab 

that  tioeellcd  enormous  distances  and  reached  the  furthest  htwis&HS*  Tftci? 

is  either  Iht  pilgrimage  or  trails,  and  it  was  these  tradesmen 
went  tt^  fartts  China  in  their  caravans  that  bound  this  distant  land  to  hntitil 

Persia,  Syria  and  Egypt 


Ihn  Hattuta  was  a  14    cetttw  v  traveller  who  crossed  the  Steppe,  in  p5  >ta 
todtfi*  ti*  part  uf  the  Sultan  Muhammad  Uzhak  Khans  unto/an.  Hi  said1! 

tp  my  tent  on  a  low  hill ...  fixed  my  flag  in  front  of  fay  mhu  aud  drew  my 

horses  and  wagon*  hchitui.  ,  then  the  Mahallah  jSidta*  van]  tame  up 

afr.  and  m  smti  n  va>t  city  on  the  move  with  it  W$*  its  mosques  and 

bazaars  in  it  the  smoke  of  its  kitchens  rising  in  U  tor  they  cook  while 

on  the  march}*  and  horse  drawn  wagons  irting  the  people* 

Jhey  travelled  in  great  numbers  becauw  it  was  caster  to  than-  provisions  and 
for  protection,  and  often  the  eami  rn  ijrfluld  he  pant  for  by  the  lorn!  sultan. 

Some  of  tfk  t  tunc!  i  afttvatk  mre  *a  big  that  ij  you  left  yoiu  plate  von 

wouldn't  he  able  to  find  it  again  because  of  the  vttst  numhci  of  people.  load 

wat  cooked  in  great  W  rous  and  given  to  the  poorer  pilgnms,  and  the 

spaie  camels  to<>«  tho  r  who  couldn't  walk.  Sheep  and  goats  went  with  the 

caravans,  pjtmdaig  nulk,  cheese  and  meat  Camel  milk  and  meat  was  also 

euteiK  tind  die  dried  dung  of  these  animah  was  used  as  fuel  for  the  camphro 

Flat  bread  (orlpao  hreaifi  was  made  along  tlie  way  from  Jloin\  salt,  and 

rtei  y&itcr  was  tarried  in  gout  and  Imffaio  skin  hags  cmd  water  points 

ui  rv  welcome  sights,  ll}c  intent  heat  of  tin  dnx  in  the  ilcscits  meant  that 

tinftrtifu  travelled  by  night  with  torches  to  light  the  waw  making  the  desert 

glow  with  light*  and  turning  night  mto  tiav 


The  Arabsr 
masters  of 
an  empire 
extending 
from  the  Gulf 
of  Gascony  to 
beyond  the 
Indus,  involved 
in  commercial 
enterprises 
reaching  into 
Africa  and 
Baltic  Europe, 
brought  East 
and  West 
together  as 
never  before/ 

hi\Euri«in  ui  ilir 
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£\p.iritiim  ufthc  Luc 
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Bclott'kli  u>  right:  luday"-* 
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aWnlnts  wIiElIl  lDiiwV  iIil: 
Jin  Li  Lied  rn^ivdler  intodght 


Commercial  Chemistry 


The  systematic  appkoach  of  Muslim  chemists  over  eleven  hundred 
years  ago  led  to  the  discovery  of  a  process  that  today  affects  every 
person  and  every  nation  on  earth.  And  a  product  of  this  process,  after 

water,  is  now  considered  as  one  o(  life's  biggest  essentials.  Who  would  have 
thought  that  the  black  sludge  known  in  Arabic  as  nafr,  could  have  over  four 
thousand  uses?  Without  the  process  of  distillation,  and  in  this  case  oi  crude  oil, 
wed  have  no  petrol,  kerosene,  asphalts  or  plastics. 


Distillation  is  a  means  of  separating  liquids 
through  differences,  in  their  bailing  [joints, 
and  was  known  to  Muslim  chemists  since 
the  8lf1  century.  Its  first  arid  most  renowned 
application  was  in  the  production  of rose- 
wl-Ut  and  "essential  oils.'.  Pure  alcohol  was 
also  obtained  from  the  distillation  of  wine, 
which  was  produced  aod  consumed  mainly 
b\  nor  Muslim  communities,!  ike  Ch  istcar-M 
living  under  the  Muslim  rule.  jabir  ibn  May  van 
describe*!  a  tooling  technique  that  could 
be  applied  for  its  distillation.  This  distilled 
alcohol  and  alcoholic  mashes  were  then  used 
in  chemical  processes  for  the  production 
ol  ati<fs,  medicines,  perfumes  ^ncl  inks  tor 
writing,  as  Islam  prohibits  the  con  sum  prion  of 
alcohol  and  other  toxic:  drinks. 


Jabir;  was  the  first  to  develop  the  ^lembjc  still 
in  the  8,h  century,  which  is  still  used  today  in 
distillation  laboratories  It  cooled  and  collected 
the  necessary  liquids  lei  the  distilhlion 
process.  "She  word,  alembic,  like  much 
chemical  terminology*  comes  from  the  Arabic 
ttl-anbiq  which  meatus  'the  head  of  the  still' 
I  he  alembic  still  has  two  retorts  connected 
by  a  tube,  tl  was  in  the  alembic:  still  lhal  Jabir 
observed  the  Flammable  vapours  coming  from 
boiling  wine  and  salt,  In  his  chemistry  hnok 
he  wrote:  'And  tire  which  burns  on  the  mouths 
of  bottles  due  to  boiled  wine  and  salt,  and 
si niilar  things  with  niccchiieuctenstics,  which 
are  thought  to  be  ol'lilile  use:,  ihese  are  of  great 
significance  m  these  sciences.' 


A  nu^k-m  ihy  nil  whiter}'  in  Miilfcytffci. 


Ttm  I  Lit  it  i  liable  proper!)  okihohol  was 
used  extensively  from  Jabir*  time.  "I  here  are 
desi  riptious  in  military  (realises  \t\i\i\  the  ]4?k 
century  of  distilled  old  ^rapt-wine  becoming 
an  important  ingredient  tn  the  production  tvf 
military  lifts.  These  manusk-iipts  also came 
With  warning*  that  SU4.I1  distillates could  ignite 
easily  and  that  they  tJiouUT  therefore  be  slored 
in  containers  buried  in  sand. 

,\l  -Krruif  was  famous  lor  his  perfume 
dial  i  Nations,  which  he  wrote  ahoul  in  the  Hook 
vf  the  f.  'hi'tuistryof  hrfuwc  awl  t  *i${ Mat  ions 
in  the  ^  century.  In  this  lie  described  a 
distiE  tat  ion  process:  \„  a  in  I  so  one  tan  distil 
wine  us i  Lit*  a  waler-bath  it  comes  uut  tike 
msewater  in  colour.  Also  vincs'.a-  is  d  infilled 
and  it  come*  out  like  rose  water  in  coheir. 

IIhi  Radts  j'ioeii  "Jurnsia,  nine  lentui  ics  ;u;o, 
described  tkm"  silver  iiiinys  were  pulverized 
with  distilled  wine  to  procide  a  means  of 
writing  wiih  >itver  I  le  said,  "take  silver  tilings 
and  ^ritid  them  with  drifted  wine  for  three 
tliiys;  then  dry  I  hem  ^lcilI  j»riiul  ihem  .i^ain 
with  distilled  uhie  until  they  become  like 
mud,  then  rinse  thrill  Wjlh  water. .-.' 

As  we  have  said,  for  Muslims  alcoholic  drinks 
are  hamm  or  1 01  bidders  but  their  interest 
and  discovery  of  it  through  distillation  was 
intruded  lo  use  [Is  beneficial  and  lumutrss 
elements,  lis  discovers  ha*  id  veil  rise  to  a 
huye  number  of  products  in  industries  from 
pharmaceuticals  to  cosmetics.  Much  of  their 
work  a  thousand  years  rt^o  h*il  practical 
application  and  with  their  resen rch  new  items* 
could  be:  maiiufuctufvd.  (ike  ink,  lacquers, 
solders,  cements  and  imitation  pearls.  As  it  el  I 
cis  individual  products  industries  began  to 
flourish  then  as  uell. 

Amini^  theke)  experiments  that  marked  the 
heL;innJnp  nt  synthetic  i  tieiiiistry  were  those 
of  at-iSari.  when  he  described  how  to  obtain 
mercuric  chloride  as  corrosive  sublimate' 


in  (hi  Alums  ami  Salts.  "Ibis,  coupled  with 
the  discovery  of  chloride  oj  mercury  today 
used  in  pesticides,  inspired  the  discovery  of 
other  synthetic  substances.  The  discovery  of 
corrosive  sublimate;  and  the  fact  that  it  was 
capablt?  it!  chlorinating  other  materials*  begjn 
die  unearthing  o|  mineral  acids,  Corrosive 
sublimate  today  has  important  applications  in 
medicines  as  an  aslringenf.  stimulant.  caustic 
aud  antiseptic 

In  the  field  of  industrial  chemistry  and  li^avy 
chemicals,  one  of  the  gleatest  advances 
of  medieval  tinier  was  the  isolation  and 
manufacture  of  alum  from  aluminous1  rocks, 
through  artificial  wcutliiTiu^  of  1 1  unite.  Alum 
was  used  in  papermaking,  paint  production 
and  the  production  of  sulphuric  acid.  It  was 
Jahii  who  discovered  acids  like  sulphuric 
and  h  yd  roc  1 1  En  r  it .  11  ic  Muslims  were  also 
cry  sta  Nixing  ammonia  a  turn'  or  ammonium 
aluminium  sulphate. 

To  read  inure  about  these  individual  chemists 
mentioned  hen.*  j>o  lo  I  he  School  chapter  *uid 
the  section  on  'Chemistry! 


.> 
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Textile  Industry 


TEXTILES  DROVE   MUCH  OF  THE  MEDIEVAL  TRADE,  AND  they  were 
an  exceptionally  important  part  of  the  economy,  It's  estimated  that 
textile  manufacture  and  trade  at  this  time  would  have  kept  the  majority 
of  the  working  population  busy. 


Lt-rt  to  right:  lf3^-oeryttiry 

manuscript  from  the 
book  Album  ttf  Kaiimtin 
TMdff  .ihmvinii  j  dyer  di 
work dyeing doth;  tanners 
applying  ^rtmn  dye  Eo  clw 
lij-de  in  PcA,  Morocco. 


By  the  mid-9"1  century  the  textile  fabric  of 
Muslim  Spain  had  earned  an  international 

reputation,  and  even  three  centuries  later 
Spanish  silks  with  »oU!er:  border;;  ai id 
ornamentation  were  used  at  the  marriage  of 
Queen  Beatrix  of  Portugal 

The  Spanish  Muslims  had  as  much  delicacy 
and  craftsmanship  in  their  work  as  the 
ferrous  Chinese  artisans.  In  Cordoba  alone, 
there  were  three  thousand  wt-^vtMS  nuk:::*'. 
carpets*  cushions;,  silk  curtains,  shawls,  divans 
and  'Cordovan"  leather  for  the  Vordwai  tiers' 
(cordobanes)  of  Europe,  all  of  which  found 


eager  buyers  everywhere.  They  were  also 
producing  superb  woollen  stuffs,  especially 
rugs  and  tapestries,  made  in  Chinchdia  and 
Cticnca.  These  were  used  as  prayer  mats  as 
well  as  tabie  and  Hoot  decoration*  in  their 
beautiful  houses. 

In  al-Andalus,  the  production  ol  h  astern  -style 
Joth  was  concentrated  in  the  towns  of  Malaga 

and  Aimer ia,  and  because  they  were  ports  I  hey 
were  jjs;:-  I  he  fust  tu  receive  the  new  st)  los  M'd 
techniques  From  Muslim  Spain  the  textile 
industry  spread  widely  up  into  Europe, 


I  be  Kj'bnli  i[i  Mlmm,  SnnJi  Arabia 
llivltlcI  Uy  iht  ki<\wi.  f\k.\\\y 
diKuntttJ  will  i  gukk-ti  cilligr^phy* 

I I  b  i  h  i  s  (I  ic  j  il  3^.4-'  [<  rtvn  i  dii  tot\  iizh 
Mtiblmlh  .ill  itVer  lilt  Wurld  taiie 
wl  .cti  they  do  tli^if  Ijw  daily 
prjyttv  the  kiibah  is  a  itLir  v.^|]ed 
nmm  normally-  itmrred  by  the 
Ar.^H'ri.  'tlic  cniMiutf  M  she  nwm  is 
shown  wi  \\w  W<-  ike-  Kalvili  was 
origin, i||>  hijilt  hy  Abraham  (phuh) 

.'.111!    Udlfljl  (phllt'.)  1JI1   lllJL-  li'Lit^'lirt 

1hlIellvvl3  > - h  hi*  [lie  lic\[  ever  plJitj  i.>H 
wufstup  lei  Imlury  by  Adufil  (phuh). 
3k-fm-  Mohammad  (pbuh)t  Arabs 
Liwil  iL  lo  hnuvt:  ihcir  sialic  yod*L 
hut  tliL'M.-ViLiv  Jctf/nyed  by  the 
advent  ol  liljm  ;irid  nrnc -there  is 
millim^  iiitklc.  It  ^  tieanved  curry 
year  by  ilic  king  iiiiil  hb  n-uests 
and  nnibniiHy  else  h  .ilhiiwO  iruidc. 
"Ihi  Lntcrn  un  l\\c  Mi  hciusvsa 
ttKilprinl  hi'licn-J  Ui  he  thai  n »t 
AhrnhiLEik  ■;  fihuh).  As  pari  nl  Hit 
ritual*.  MljsFueia  d  rule  the  Ka'ttih 
.sevfii  limt-t  luirhr.^  G  jod*  Oneiitsv 


Further  east  ami  along  the  Mediterranean 
.shores,  textiles  were  made  into  clothing  and 
(he  bulk  of  household  furnishings.  Nomad 
women  wove  tent  hands.  saddlebags,  cradles* 
and  other  trappings  for  their  mobile  lives, 
Favh  in  l lie  urban  centres  and  palaces, 
furnishings  were  mainly  of  carpels,  covers, 
LLLLUiin^  and  hangings  oi  various  kinds. 
Instead  of  chairs.  people  sal  on  cushions  and 
leaned  against  holsters,  all  Covered  with  cloth 
whose  quality  and  richness  ivllected  their 
owners'  financial  status. 

Textile  were  important  political  tools  as  well. 
They  made  lavish  diplomatic  gifts,  and  it  was 
fLtilunttry  to  reward  Etig^H  otlkjalsand  other 
favourites.  ;u  tc-gLiLir  intervals  and  on  special 
occasions,  willl  robes  it-J  honour,  luskiny, 
and  other  garments  woven  in  the  rulers'  uwn 
houses,  ft  was  also  I  he  caliphs'  prerogative, 
and  alter  125ft  that  of  the  Mamluk  sultans,  to 
provide  each  year  the  new  fcfcu'tf  p  ihc  richly 
^ornamented  gat litem  that  veiled  the  Kabbah  at 
McCCifc 


The  full  array  of  textiles  were  available  in 
the  Islam  k  woild.  Wool  and  I  men  were 
produced  in  quantity  from  Iran  to  Spain,  and 
additional  supplies  ol'  linen  were  imported,  il 
was  so  popular,  v  !otton,  native  to  |iufinih  was 
probably  fnsl  produced  on  a  large  scale  in 
the  Mediterranean  after  the  Muslim  advance. 
It  grew  in  Syria  and  1  Palestine  as  wellK  and 
from  southern  Spain  it  slipped  into  Furopc, 
Leather  was  also  .m  important  industry  and 
in  I  he  refij^n  of  at  Maiisorin  the  12'1'  century 
A I  mo  had  dynasty  in  Fezh  there  were  85 
tanneries  and  1 16  dye  works- 
Some  towns  and  cities  were  internationally 
recognized  for  their  products.  Shira/  was 
famous  for  its  woollen  cloths;  Baghdad  for  its 
baldachin  hangings  and  tabby  silks;  Khu/istaii 
for  fabrics  of  caniefs  or  goal's  hair;  Khurasan 
lor  iis  sola  coveis;  lyre  Ux  itrv  carpets; 
Bukhara  lor  its  prayer  rugs:  and  Herat  for  its 
gold  brocades.  No  samples  of  these  products 
from  this  period  have  survived  the  wrcarand 
tear  of  time  thouphp  although  lextik*  pieces 
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from  other  periods  can,  be  found  in  Western 
must' urns  and  collections  of  Eastern  art  One 
of  the  most  precious  fragments  is  ihe  silk  cape 
of  an  F^yptian  Mamluk  Sultan,  on  which  was 
inscribed:  'the  learned  Sultan'  dating  from 
the  14"  century.  This  was  found  in  St  Marys 
Church,  l>otu% 

Europe  s  fascination  with  Muslim  textiles  goes 

biuk  to  the  Middle  Ages,  when  they  were 
imported  by  eru  seders  arid  traders,  They  were 
so  valued  that  Pope  Sylvester  Tl  was  buned  in 
luxurious  Persian  silk  cloth.  Queen  Flea  nor, 
the  Caslilian  Bride  of  King  Ldward  I,  brought 
to  Kn^hmcl  Andaluifan  carpets  as  precious 
items  of  her  dowry  hi  1255. 

[\y  the  tTLl  century,  trade  relations  with  Eng- 
land wen;  booming,  which  coincided  with  the 
peak  i y(  Persian  textiles.  In  16l6h  the  Persian 
Shah  credited  England  with  three  thousand 
hi'.U-s  to  encourage-  iradc,  and  aftei  this  Persian, 
silk  was  at  the  top  of  the  list  of  imports.  Three 
year**  after  thiHs>  the  ship  Royal  Atmc  brought 
3n  elcvt  n  bales  of  Persian  silk,  which  came  via 
Sural  to  I  i LgLuiil.  '[In:  kingai  [he  time,  fames 


I,  was  so  fascinated  with  Persian  silk  that  he 
considered  establishing  a  fulN  mdusLr\  in  fcnjv 
k-nd.  I  Ic  acquired  friikwonn*  and  r.iadt  \:\-,  ial 
arrangements  for  I  heir  nunnery  at  his  country 
estates  and  Whitehall  gardens.  He  also  ordered 
Frenchman  fohn  Bonoeih  the  manager  of  the 
royal  silk  works,  to  compile  a  treatise  dealing 
with  techniques  of -silk  production,  which  was 
published  ir.  1622, 

Around  the  same  iimes  trade  with  India  was 
prolific,  thanks  to  the  active  role  of  the  Last 
India  Company  in  introducing  Indian  chintz 

to  England.  This  fabric  tvas  cotton  painted 
with  Muslim  elements,  which  provided 
a  model  for  European  cotton  as  well  as 
wallpaper  production 

By  the  17M  century,  imported  Muslim  textiles 
were  all  the  raj;e  with  the  new  bourgeois 
European  society,  and  local  industry  was 
threatened.  Local  silk  weavers  complained 

rn  IfcRjp  while  French  and  British  silk  and 
wool  merchants  sought  bans  on  the  East 

Indict  Company,  unwilling  to  put  up  with  the 

eon  petition  from  the  foreign  textiles. 


The  British  government  reacted  in  1700  by 
introducing  Li  mandatory  act  restricting  the 
import  ol  Muslim  sitk,  ivtnch  also  prohibited 
the  importation  Indian  chintz,  Persian 
and  Chinese  (librics.  The  merchants  won 
restrictions  on  the  purchase  of  these  Hems  in 
their  respective  nations . 

line  silk  didn't  only  tonic  from  Persia  as  the 
Turkish  textile  industry  produced  it  as  well. 
J I  was  found  in  outstanding  quality  in  Bursa, 
where  si  k  weavers  produced  stui  i  n  lg  pieces 
decorated  with  l/nik  J]  oral  motifs,  and  you  can 
read  more  about  these  in  the  Tottery'  section, 
From  here  silk  and  vdvt-t  readied  the  sultans' 
households,  and  were  used  In  the  Ottoman 
household  on  sofas,  divans  and  curtains, 
beam  ling  essentia!  for  the  interior  decor.  Lady 
Montagu,  about  whom  you  can  read  in  the 
L  Vaccina tioji  section  of  the  Hospital  chapter, 
mentions  the  Lime  of  Turkish  textiles  and 
admired  Turkish  dress  sense  by  wearing  It 
herself. 

Another  Ifl  '-century  fan  of  Turkish  fabric 
and  dress  was  the  influential  Swiss  artist.  Jcan- 


l.tienne  Liotard*  who  lived  in  Istanbul  for 
five  years  and  dressed  J  ike  :s  native  Turk.  I  lis 
female  portraits  of 'sitters  en  su  Italic'  greatly 
helped  to  spread  the  fashion  of  Turkish  dress 

throughout  Lurope. 

We  have  products  today  ihai  still  bea;  their 
Muslim  names,  like  muslin  from  the  city 
of  Mosul,  where  it  was  originally  made; 
damask  from  Damascus;  baldachin  ('made  in 
Baghdad');  gau^e  from  C^?^*h  a  seaport  on  the 
south  Palestinian  coast;  cotton  from  Arabic 
'quirt'  meaning  raw  cotton;  and  satin  brum 
Zaytoni,  where  Muslim  traders  imported  rick 
fabric  from  the  Chinese  port  of  TseLtung. 

To  read  more  about  the  impact  of  the  textile 
industry  see  the  section  on  'Carpets'  in  the 

Home  chapter. 
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Vaccination 
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VACCINATION  TODAY  TS  A  CONTROVERSIAL  JSSUE,  and  it  Was  first 
rejected  when  it  was  first  brought  to  England  from  Uie  Turks  nearly 
three  hundred  years  ago.  The  Anatolian  Ottoman  lurks  knew  about 
methods  of  vaccination,  They  called  vaccination  Ashi,  or  engrafting,  and  they 

had  inherited  it  from  older  Turkic  tribes. 


Vaticination  i.s  a  process  where  a  person  is 
given  a  weakened  or  inactive  dose  of  a  disease- 
causing  organism,  This  stimulates  the  immune 
system  to  produce  antibodies  to  this  specific 
disease.  ludayh  the  development  of  new 
laccmes  takes  eight  U:  m.v'€v.l-  um.is,  ^k!  .u.;; 
new  vaccine  has  to  be  rigorously  tested  before 
it  can  be  accepted  as  safe. 

The  Turks  had  discovered  thai  it  they 
inoculated  their  children  with  cowpoa  taken 
from  the  breasts  of  cattle,  they  would  nor 
develop  smallpox.  This  kind  of  vaccination 
And  other  tor  ms  of  variolation  were 
introduced  inki  t'ngland  by  Lady  Montagu, 
a  famous  English  letter- writer  and  wife  of 
the  English  ambassador  ar  Istanbul  between 
1716  and  1718.  She  came  across  the  Turkish 
methods  of  vaccinal  ion  and  became  greatly 
interested  in  sin  a]  lp  ox  inoculation  after 
consenting  to  have  her  son  inoculated  by  the 
Embassy  surgeon,  Charles  Mai t land. 

Whilst  in  Istanbul,  l.ady  Montagu  sent  a  series 
of  letters  to  England  in  which  she  described 
the  process  in  delf.il.  On  her  return  lo  Rotund 
she  continued  to  spread  the  Turkish  tradition 
of  vaccination  and  had  many  of  her  relatives 
inoculated,  She  encountered  fierce  opposition 
to  the  introduction  of  inoculation,  not  only 
from  the  Church  authorities  who  used  to 
oppose  any  intervention*  but  also  from  many 
physicians  Through  her  ten^ciiy  though, 
inoculation  became  increasingly  widespread 
and  achieved  great  success, 


Lady  MjiyWorlLey  Mont^u.  I6H<*  I7fawhti 
duetd  si  ■  tiillj-'Oi  vacillation  from  lurkey  \aia 


iniro- 


Sump  issued  by  lr#  Turkish  Postal  Authority  in  L<?fiT 
depicting  the  2M)U  anniversary  ul  i|it  fltst  smallpox 
vaccination 


The  breaks  h rough  came  when  ei  sl ientifie  de- 
scription of  the  vaccination  proems  was  sub 
rnitted  To  the  Royal  Society  in  I  72  \  by  Dr  Em- 
manual  Timoni,  who  had  been  the  Montagus 
family  physician  in  Istanbul.  Inoculation  was 
rheii  ad  tip  ted  both  in  imgland  and  in  France* 
nearly  hnti'u  i^ntury  More  fit! ward  Jeuncr,  to 
u-hor.i  the  discovery  is  attributed. 

It  is  currently  believed  that  in  1796  Edward 
Jemwr l heard'  that  cowpox  provided  immunity 
to  smallpox  when  he  $jmv  the  ljsc  of  James 
Phipps.  an  eight -year-old  boy,  who  was 
in  Leered  with  cowpox  from  a  cut  on  the  hand 
of  a  milkmaid*  Sarah  Kdmes. 

In  1 967  Turk*,  y  commemorated  \  he  250"' 
anniversary  of  the  first  smiiUpOK  vaccination. 
The  stamp  shows  a  child  being  inoculated.  In 
the  background  is  an  islamic  dome  and  in  the 

foreground  a  surgeons  scalpel. 
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[he  C'uw-I\»ck  by  faHiC3  ( lillr.iy.  An  Ifiu?.  earteal  ute  ol  vacci  nation  at  it  it:  St  Fancies 
Jiftwllpo*:  ^[id  Intioiljium  Ul^pujI  shewing  Ur  Jenner  v^tcituririg^atLLii^ 


Tor  more  than 
two  hundred 
years,  vaccines 
have  made  an 
unparalleled 
contribution  to 
public  health.... 
Considering  the 
list  of  killer  dis- 
eases that  once 
held  terror  and 
are  now  under 
control  includ- 
ing polio,  mea- 
sles, diphtheria, 
pertussis,  rubel- 
la, mumps,  teta- 
nus, and  Haemo- 
philus influenzae 
type  b  (Hib),  one 
might  expect 
vaccination  to 
have  achieved 
miracle  status.../ 

Richard  Gallagher,  edi- 
tor nf  the  internal iona I 
magazine  and  wehsile 
Ihc  Scientist 
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'And  in  it,  their 
drink  Is  mixed 
with  ginger/ 

QurJn  (76:17)  mcn- 
tioiis  ginger  a*  tine  of 
the  drinks  ul'  Para- 
dise. Today  ginger  is 
used  to  rdieve  nausea 
iirtd  vomiting. 


Herbal  Medicine 


Al  HOLLAND   YI.ARS    \<«0   GAUM]    IS  S   Welt  als   I  SCJeiltifli      field' 
laboratories,  looked  after  by  eminent  scientists  who  wrote  manuals  on 
the  medical  properties  of  plants.  Herbal  medicine  wasn't  seen  as  an 
alternative  medicine  but  was  very  much  part  of  medical  practice,  with  many 
hospitals  keeping  gardens  full  of  herbs,  for  use  in  medicines*  and  new  drugs 
were  discovered  and  administered, 


This  kind  of  herbal  discovery  has  been  made 

since  the  dawn  of  civilization.  There  are  xecords 
from  Fgypl,  Mesopotamia.  China  and  India 
that  reflect  a  tradition  that  existed  before 
we  discovered  writing,  tn  the  West,  the  first 
'herbal*  fa  book  listing  and  explaining  the 
properties  of  herbs)  was  Creek  and  written  in 
i he  3'J  century  BCE  by  Diodes  of  Carystuy, 
hollowed  by  Crateuas  in  the  I    ■  •r\i..--\  i'\ 
The  only  work  that  has  survived,  De  Materia 
Medkfi*  was  done  in  fi5  CE  by  Dioscondes  He 
remains  the  only  known  authority  amongst  the 
Greek  and  Roman  herbalists. 

As  (he  Muslim  lands  grew,  merchants  and  trav- 
ellers came  across  exotic  plants,  trees,  seeds  and 
spices  previously  unknown  to  them. '[hey  col- 
lected and  bronchi  back  a  huge  number  of  sam- 
ples of  raw  ingjedients,  along  with  knowledge, 
and  information  about  their  use,  combing  tilt! 
world  and  its  harshest  of  environments  going 
a*  far  afield  as  the  Sleppeas  of  Asia  and  the 
Pyrenees.  The  discovery  and  wide  use  of 
paper  also  meant  that  on-the-spot  de- 
tailed re  cot  ding  of  their 
journeys  and  observa 

lions  cot:  Id  be 


With  this  vast  amount  of  data  and  material 
coupled  wilh  their  scientific  medical 
knowledge,  many  new  traditional  and 
herbaf  medicines  became  available.  All  these 
discoveries  meant  that  a  huge  amount  of 
information  was  bnilt  up  arid  spilled  out  of 
LoJi'issiil  encyclopaedic  woil  -. 

Polio  I  mm  a  1 51" '- izcMury  Arabic  botaniuri  irciili^e. 
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Paper 


PAPER  SllilVUS  SUCH  AN  ORDINARY  PRODUCT  TODAY,  bill  lis 
funJti  menial  to  modem  civilization.  Ihink  ol  all  the  pieces  of  paper  you 
use  every  day,  from  magazines,  TV  guides  and  newspapers  to  kitchen 
roll  and  greetings  cards. 


eleven  hundred  venrs  ago  Muslims  were 
manufacturing  paper  in  Baghdad  alter  the 
capture  of  rhtnese  prisoners  in  ihe  Katie  of 
Tii lbs  in  75 ICE,  "Ihe  secrets  of  the  trade  were 
passed  to  their  captors  and  the  Baghdad  paper 
mills  quickly  caught  cm.  with  inanurueturing 
spreading  west  to  Damascus,  Tiberias,  and 
Syrian  Tripoli.  As  production  increased,  paper 
became  cheaper  and  of  better  quality,  and  it 
was  these  mills  j  rr  Damascus  that  were  the 
major  sources  supplying  Eli  rope. 

Ihe  Syrian  (attunes  benefited  greedy  from 
being  ahle  to  grow  hemp,  a  raw  material  whose 
fibre  length  and  strength  meant  it  produced 
hiph  quality  paper,  today,  hemp  paper  is 
considered  renewable  an  J  environmentally 
friendly;  it  also  costs  less  than  half  as  much  to 
process  as  wood -based  paper. 


A.s  iv I'll  as  using  hemp,  die  Muslims  also 
introduced  linen  as  a  s-uh-siilute  to  the  bark 
ol  the  mulberry,  a  ran1  materia)  used  by  ihe 
Chincstf.  Ihe  linen  rags  were  broken  up, 
soaked  with  water  and  fermented.  I  tiey  were 
then  boiled  and  cleared  ol  dkaline  residue  anil 
dirt,  these  cleaner  rags  ueie  1 1  sen  beaten  Lu  a 
pulp  by  a  trip  hammer,  a  method  pioneered  hy 
the  Muslims. 

They  also  experimented  with  rau  materials 
making  cotton  paper,  A  Muslim  manuscript 

on  this  dating  horn  the  I  T1  century  was 
discovered  in  the  library  of  the  E  scoria  I  in 
Madrid, 
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By  800,  paper  prndifcTi^ni  had  reached  Egypt,  and 
possibly  1 1  lc  earliest  copy  of  the  Quran  on  paper  was 
recorded  here  in  the  IIP*  century.  From  Egypt,  it 
travelled  further  wrest,  into  North  Africa  and  Morocco, 

I  ike  much  else,  from  there  il  crossed  the  straits  into 
Muslim  Spain  around  950,  when?  the  Andahisians 
soon  took  it  np,  and  the  town  oflativa,  near  Valencia, 
became  famed  for  its  manufacture  of  thick,  glossy 
paper,  called  Shatihi.  Within  two  hundred  years  of 
]  t  be  l  r. g  p  r  t  k1  l  lc  L-d  i  n  Ha  ^hdad  T$  m  i  1 J  s  r  p  a  pe  i  w a  sir: 
general  use  throughout  the  Islamic  world. 

Ihis.  meant  that  producing  books  became  easier 
and  more  cost  effective  because  paper  replaced 
the  expensive  and  rare  mater ials.  of  papyrus  and 
parchment,  so  mass  book  production  was  triggered. 
Before  this,  production  had  been  complex  and  highly 
Sophistical  fd:  tnrr.ples  in  thai  il  was  done  through 
the  labour  of  copyists,  and  sophisticated  because  of 
the  skilled  hands  invoked,  'the  amount  of  labour  in 
production  decreased  bul  the  sophistication  of  the 
Craftsmanship  remained*  so  in  the  Muslim  world 
hundreds,  even  thousands  of  copies  of  reference 
ma  if  rials  were  made  available,  stimulating  a 
flourishing  book  trade  and  learning. 

The  expansion  of  paper  manufacturing  kick-started 

other  professions,  like  those  of  dyers,  ink  makers 
manuscript  crafl.sanen  and  talli^raphists;  the  sciences 
atso  benefited  'I he  pioneering  Tunisian,  Ibn  Badis 
from  the  1 1*  century,  described  this  in  his  .Staff  q/  the 
Scrtbes,  writing  about  the  excellence  of  the  pen,  the 
pie  pa  rat  ion  ol'  types  nf  coJouied  inks,  colouring  of  dyes 
and  mixtures,  secret  writing  and  the  making  of  paper. 

The  first  paper  mill  in  Christian  Europe  was 
eslabli&hed  in  Bologna  in  1293  L'L,  and  by  1309  the 

first  use  of  paper  in  England  was  recorded.  With  all 
this  paper  and  more  cheaply  produced  books,  the 
aiiiuMi-ii  of  knowledge  into  Europe  speeded  up. 

Danish  historian  Johannes  Pede rs^n  said  thai  by 

manufacturing  paper  on  a  large  scale,  the  Muslims 
'accomplished  a  feat  of  c  rudal  significance  not  only  to 
the  history  of  the  Islamic  books  but  also  to  the  whole 
world  ofbookfr' 


Muslims  developed  f<  ihs  tor  decorating  papi  r 

tfnil  toe  still  useti  ;ai  gthhi  \%  nting  paper  mid  in  hooh 

*da v  t  )i  miMHmg,  which  jji«v  the paper  a 

i lifted hikrirfaom  *""'  *i%U  J'** d tnh k  then  to  t m et 
Wiporttfflt  maf\usiripts> 

the  miiv//r    mathlmg  in  liitkisli  h  ehru  which  means 
rtUnuiw  or  ahru,  which  meant  \**titi  t  fate.  Ehr? 
from  otu  of  the  older  (cutra!  Asia  UwgtUigi'S 
^whiih  mums  'veined  fahrit  or  paper\  it**  origin  might 
ulimuittl)  go  hack  to  I  tuna  and  it  was  ttmntgh  the  Silk 
Route  that  marhhng  came  first  to  Iran  and  then  mora! 
towards  A  no  tot  in.  picking  up  the  dm*  thmw. 

At  the  cud  of  16    centurw  tradesmen,  diplomats  and 
Iravcllas  coming  from  Anatolia  brought  die  marhlmg 

art  to  Europe  ami  after  the  l^^ih  if  was  prized  by 

t  inopetm  booklaver*  becoming  known  a±   Turkish 
Piiper  or  lurki^h  tnarhlcd  papernuiking .  After,  it  was 

whiffy  used  in  Italy,  (iermtiHy  Itattce  and  England, 

Texts  about  ebrtu  tike  Discourse  on  dtecuraimg 
paper  in  the  Turkish  manner,  published  m  l(&4  by 
\tlnmasim*  kirchci.  a  17*  -century  lurman  scholar  m 
Rome,  also  spread  the  jbroti  tedge  oj  nuithtini  a 


jj 


Pottery 


1  or  over  a  thousand  years,  Muslim  lands  produced  some  of 
the  worlds  finest  ceramics  and  pottery,  They  were  traded,  bought  as 
ornaments  and  used  domestically  in  cooking,  lighting  and  washing.  A 

millennium  later,  these  pois  have  been  turning  up  in  European  archaeological 

digs. 


F 


Pot- making  was  a  ser  ions  business  and  trade, 
"'[he  late  14lh-century  historian  a(  Maqrizi 
said  in  Cairo:  Daily  there  is  thrown  on  to  the 
refuse  heaps  ...  to  a  value  of  some  thousand 
dinars  -  the  discarded  remains  of  the  red- 
baked  clay  m  which  milk-sellers  pur  their 
niiEk,  cheese  sellers  their  cheese,  and  the  poor, 
the  rations  they  eat  on  tile  spot  in  the  took' 
shops.' 

In  the  Easth  pottery  centres  developed  at 
Baghdad  and  Samarra,  Iraq,  Kxcavations  at 
Samarra,  the  residence  of  th^  caliphs  from 
838-BG3  CE.  show  us  they  had  glazed  and 
untaxed  purs,  indsed  and  stamped,  and  that 
there  were  three  main  types.  One  was  white, 


decorated  with  spots  dt  pseudo-calligraphic 
motifs  in  cob?. ft  bine.  "I he  SiVrmd  wjw 
decorated  in  uolychronu:,  two  tone  stupes 
inspired  by  Chinese  stoneware*  of  the  T'niui 
period  In  the  7kl"  and  S'1'  centuries.  "Jhe  third 
pot  type  had  a  special  lustre,  a  depuration  that 
looked  metallic. 

These  puts  were  skjlf Lilly  inat'e,  in  a  similar 
way  to  the  modern  potter's  whizel  today, 
then  dried  and  fired  in  kiln*,  Ihry  became 

collectors1  items  and  icons  of  beaut)  and  art, 
bec:at:se  what  Eke  Muslims  did  better  than 
the  Romans  before  them  was  tu  improve  and 
introduce  new  ways  of  |;Lizir:jj;,  mkHinnj;  and 
decorating  theii  pottery. 


Pottery  has  continued 
to  be  an  at  L 


If 


i  I  conLury  earthen  wjio  Mr 
lh^  M.iFiiluk  lustre  ftkWHrc 
w.H*  \  imtu]  M  "I  r.kjMiiJ  rrr  Sicily. 

They  first  imp  raved 
leadghr/oi  with 
relief  designs, 
Hie  Ramans 

had  spread 
r-Ui.stty  red 
earthenware 
with  shiny 
green  or 
yellowish 

Mediterranean 
countries 
including  Egypt. 
By  adding  more  lead, 
the  early  Muslims 
produced  a  smoother 
more  brilliant  finish 
to  the  pot  and  made  it 
impermeable  so  it  could 
hold  liquids. 

The  Alphas  id  potter^  then  took  the  lead  glaze 
and  added  tin  oxide  to  it,  because  they  were 
trying  to  find  a  wig  of  making  pure  white 
porcelain,  like  the  expensive  Chinese  variety 
The  raw  materials  of  lnuv  and  China  were 
totally  different,  so  the  resourceful  Muslim 
potters  introduced  a  dash  of  tin  oxide  instead. 
This  rinsed  greater  opacity  and  the  e\ael 
white  finish  they  were  looking  for. 

Not  satisfied,  the  potters  then  made  innova- 
Uor.s  in  the  design*  producing  the  'blue-on- 
white  decor arion,  which  was  later  re-exported 
to  China,  where  it  became  hugely  popular  and 
spread  onto  their  porcelain  too,  The  'blue-on  - 
white'  ceramics  were  a  source  of  prultr.  (or  the 
Ah  has  id  potters,  who  added  their  signature  to 
much  of  their  work,  [n  one  of  these  signatures 
a  potter,  named  Aba  way  hp  referred  to  himself 
as  "jrjfji"'  atutf  til  miur\min\  getting  us  that  hp 
was  the  craftsman  of  the  caliph,  a  re  fere  net.5  to 
the  cjaJiptiyS  promolion  and  patronage  of  crafis 
and  pottery  in  particular 


One  of  the  most  mvprosive  decui  atLons  thai 
appeared  later  whs  the.  lustre  $> I a/.e.  Muslims 
were  eager  to  develop  this  in  an  attempt  to 
produce  a  close  version  of  the  golden  and 
silver  vessels  of  Paradise  described  in  the 
Quran. 

In  the  8Bh  century,,  potters  working  in  Eraq 
developed  n  mysterious  proccs>  called  lustre 
This  was  described  as  an  extraordinary 
metallic  sheen,  which  rivals  even  precious 
metals  in  its  effects,  dl  but  turning  objects  of 
clay  to  gnkr  explains!  V  Presenter  Amani 
Zain  in  the  BBC's  What  the  hfamit  World  Did 
for  Us. 

I  ustre  provided  the  rij;ht  ingredients  lor 
producing  these  in  a  cheap  and  acceptable  way, 
as  Islam  prohibits  the  use  of  gold  and  silver 
vessels. 

The  technique  involved  mixing  silver  or  copper 
oxides  with  an  earthy  vehicle,  such  as  ochre, 
and  then  vinegar  or  grape  juice  were  added  as 
a  medium.  The  8'*  century  Iraqi  potters  dis- 
covered that  if"  1  hey  painted  patterns  with  this 
mixture  on  the  glazed  coating  of  the  clay,  then 
put  the  wet  pot  into  a  kiln  for  a  smoky  and 
subdued  second  firing,  a  thin  layer  of  metal 
was  left.  After  wiping  off  the  ash  and  dusth  an 
amazing  iridescent  glow  came  through, 

What  was  happening  was  that  the  copper  and 
silver  oxides  separated  Out  in  the  tiring,  leaving 
metal  as  a  thin  film  on  the  surface  of  the  tin 
gh:-/.e.  Silver  lei;  a  palei  yellow  or  golden  arid 
silvery  effect,  and  copper  produced  a  darker, 
redder,  ruby  colour.  The  iridescence  of  these 
tones  varied  according  to  the  la  J I  of  light. 
Exquisite  monochromes  and  polychromes, 
in  gold,  green h  brown,  yellow,  and  red,  in  a 
hundred  almost  fluid  tints,  were  possible. 

Decorated  tiles  were  also  made  in  this  way. 

The  rich  colours  of  these  squares,  and  their 
harmonious  com. hi  nations,  gave  I  he  mosques 
and  palaces  a  regal  splendour 


'We  are  all 
drawn  to 
beauty  and 
the  Islamic 
empire  was 
no  exception. 
That's  why  the 
Arabs  invented 
the  technique 
that  makes 
these  clay  pots 
into  art.' 

HHC!  presenter 

Anum  /am  talking 

about  Lustre  glare 

on  What  Sin  l>h$mk 

World  Did  for  Us 
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AUmg  with  the  t  '/rftiiw.  dn  pollers  of 

dir  \mh  world  prothiad  untie  of  tin 

most  wphistfctfh  tl  ti*ht  ihoutifnl  pottery 

katwn  so  the  medieval  iwHiL  When 

ihcsx  \roh  ware*  tmrndgeii  to  intih  tin 

(  hristian  m  ttt  thci  were  highly  prized 

t  ic^nrdcd  us  Iuxun  items. 

John  t  otter,  lnhiiugitnluu-ohy 
talking  iihaut  th   hhunh  pottav  fonnd 
ut  die  I  ongnmrket  exeavution  in 
i  \  ml  trinity*  LTh 
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This  lustre  technique  from  Baghdad  passed  Eh  rough  the  Muslins  world, 
and  9lh-century  Qayrawan  in  Tunisia  starting  producing  lustre  tiles  as 

well.  Anothci  century  later  it  reached  Spam.  Archaeological  finds  at 
Madinat  al-Zahra',  the  caliphates  i:ily  near  Cordoba,  uncovered  a  huge 
amount  of  pottery  with  patterns  that  have  been  made  with  manganese 
brown  for  the  painted  lines  and  copper  green  for  the  coloured  surfaces, 
A  few  centuries  later,  al-Andalus  had  its  own  centres  of  production  like 
Malaga  producing  gold  biStre  dishes  and  large  Jars  like  iiie  "A  I  ham  bra 
jar!   ' 

tfHC  presenter  Armani  Zamh  On  What  the  hlarrttc  Wurhf  Did  for  l\  said 
that  'These  amazing  vases  f the  Alhambra  far]  were  originally  used  br 
storing  uil  and  grains  But  in  the  palaces  of  the  Caliphs  their  designs 
took  on  an  extraordinary  beauty.  And  for  those  who  saw  them,  they 
must  have  thought  tt-eyd  been  made  horn  precious  inttals. .. ." 

Ordinary  people  needed  practical  pots,  and  in  Spain  ihe  most  popular 
pol  wa^a  Cj'UfJn-.s,  which  t.ai  ued  water  on  the  noria,  a  watei  wheel,  which 
you  can  read  about  in  the  Raismg  Water'  section  of  this  chapter,  It 
became  the  ursi versa)  un  glazed  pot,  and  must  have  bet  n  the  mainstay  of 
the  rural  pottery  industry  until  it  was  replaced  by  tin  fairly  recently. 

As  well  as  producing  the  necessary  water  carrying  pots,  Spanish 
Muslims  at  the  beginning  of  the  12''  century  were  replacing  Hyzantine 
mosaics  with  tiles  and  azutejos.  These  were  beautiful  tiles  in  blue  and 
white,  covered  with  geometric  flor.il  and  as  1 1  [graphic  patterns.  These 
glased  faience  tiles  of  Malaga  are  still  famous.  We  know  that  the  blue 
jjhize  of  coball  o^ide,  which  the  azuizjos  are  decorated  wiih,  came  from 
the  East  to  Malaga,  from  where  it  spread  to  Murcia,  then  to  Christian 
Spain,  and  Valencia  at  beginning  of  the  14    cemnry,  and  thence  to 
Barcelona  by  its  end. 

Present-day  furkej  was  also  a  thrilling  pottery  centre  bet  a  use 
craftsmen  crowded  here,  to  the  city  of  Konya,  as  they  fled  from  the 
invading  Mongols.  The  collapse  of  the  sultanate  of  Kuiiya  at  the 
beginning  of  i he  I4lh  century  brought  the  ceramic  production  of 
Anatolia  to  a  standstill,  but  it  was  to  have  a  brilliant  revival  when  the 
Ottoman  Turks  made  Bursa  their  capital  in  1 326.  The  city  rose  again, 
with  fine  buildings  covered  in  ceramic  tiltzs. 

Even  busier  in  production  than  Bursa  was  Iznik,  which  was  the  real 
centre  of  the  industry,  and  it  flourished  for  two  centuries  from  the  end 
of  the  I4'h  century.  A  typical  hiiik  decoration  was  pain  led  on  slip,  in 
cobalt  blue,  tL-rquot.se  and  green  from  copper,  which  were  outlined  in 
black  with  an  amazing  tomato  red  in  low  relief.  Ihe  patterns,  made  up 
from  rectangular  tiles,  were  all  floral  motives,  with  four  flowers  tradi- 
tionally being  used-  These  were  the  rose,  jasmine,  carnation  and  tulip. 


Anda  Indian  geometric  nlc  segments. 


Muslim  pollers  monopolized  the  skills  of  glaze 
rind  Ui.slre?  ljexihvMeou  Joi  over  ten  centuries, 
an  J  potter  v  of  today  is  indebted  to  them.  From 
the  potters  of  Spain  and  Sicily,  new  modes  and 
methods  of  pottery  product  ion,  materials  and 
colours  entered  kurope.  I  mope  didn't  !■■  iow  abont 
tin  glaze  until  the  Muslims  introduced  it  to  Spain 
in  the  9"  century. 

There  is  plenty  ol  evidence  today  that  Muslim  pots 
did  tnwel  outside  Spain*  afc  Ma  lagan-  (Hittery  has 
been  tot-nd  in  I  inland;  forty  tour  pieces  ot" Moor- 
ish lustre  were.  discovered  its  Britain  dating  back 
to  late  1 31  and  I  J*  centuries,  and  another  twenty 
two  pieces  were  from  the  IV  Lentury.  More  re 
c:endv.  ir.  ly9()p  excavations  in  Longmarket  in  the 
centre  of  Canterbury  uncovered  a  large  amount  of 
Inlami*  lu.slre  and  Uurc]i:oise  bine  poltery. 

Mi  gel  Matpherson-Grant,  who  worked  on  the 
Canterbury  lind,  tells  us  hew  Muslim  pots  came 
to  be  in  Fngland:  'Some  pots  may  have  made  their 
way  I  sack  to  :■  n^kmd  in  the  bai^age  of  Cv  leaders 
returning  from  the  Hnlv  Land....  Another 
possihrlily  is  that  medieval  pilgrims  cither  to  the 
I  loly  Land  or  to  the  famous  shrine  of  St  James  at 
Cumpostella  in  Spain  aught  have  bought  back 
the  occasional  islamit.  pot  as  a  souvenir  On  rare 
Occasions  the  vuiiii?  was  moredireu.  We.  know. 
fur  instance,  that  in  I2tf9  Eleanor  of  Castile,  the 
Spanish  wife  of  Edward  I,  ordered  four  thousand 
pots  of r Malik1  for  the  royal  household.  In  this  case 
Whitik' almost  certainly  refers  to  Mabga  -  the  \m'u\ 
centre  for  Andatusian  lust  re  wares'  (Malik  refers  to 
Maitka  which  is  the  Arabic  name  of  Malaga.) 

A  IS41  century  lustre  dish  was  found  at  a  site  called 
Blossom's  inn  in  London  and  was  decorated  with 
the  free  ol  life  and  Katie  inscriptions.  These  were 
popular  in  Andalusia  and  North  Africa  at  that 
time,  and  were  copied  every™  here  in  Europe, 
Amazingly  the  dish's  entry  into  England  was 
recorded  in  1303  in  the  accounts  of  the  New 
Custom  on  goods  imported  and  ex  [sorted  by  aliens 
at  the  pprt  of  Sandwich,  Kent  the  dish  is  now  at 
the  Guildhall  Museum  of  London. 


Another  famous  ceramic  brand  left  to  us  by 
Muslim  potters  h  She  ;so- called  Maiolica  ware. 
The  story  started  at  Majorca  and  other  Balearic 
islands,  which  were  under  Muslim  rule  until  1230. 
Italian  ships,  mainly  Genoese  and  Venetians, 
often  called  there  to  collect  tin  glazed  pottery  and 
recruit  Moorish  pottery  who  brought  to  Sicily 
ihe  Majorcan  pottery  style.  This  was  gradually 
established  as  a  leading  style,  becoming  renowned 
as  'Majolica'  or  eM.aioJk:au 

Since  the  L5^  century;  Majolica  has  reached  an 
astonishing  decree  of"  perfection,  Lisiug  the  same 
production  and  decorative  techniques  as  the 
Andalustans  and  Egyptians,  Later,  Italian  artists 
developed  it  into  new  varieties,  like  GubUiu 
lustre,  which  came  in  greenish  yellow,  sir  aw  berry 
pink  and  a  ruby  red,  This  Majolica  paUern  has 
dominated  the  ceramic  industry  m  Ualy  till  the 
present  time. 

Muslim  pots  were  seen  as  status  symbol  in  Europe 

because  of" their  exquisite  quality  and  decoration, 

so  finding  these  pots  tells  us  today  what  kitid 

of  people  lived  in  p  laces  like  Blossom  Hill  and 

Long  market  nearly  five  hundred 

years  ago.  Today  i he  art  of 

Muslim  potters  lives  on 

in  the  Audalusian 

tiles  and  mosaics 

thai  still  adorn 

modem 

tafias  the 

designs 

have 

become 

a  part 

of  the 

South* 

identity, 
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harlv  ltflK^Lntury  Serptni  Pnh. 
made  by  tznik  porters 

in  Turkvy. 


Riflhi:  A  "Lass  blower  in 


i 


Glass  Industry 


What  we  know  today  ABOUT  glass  in  the  past  has  corae  from 
archaeological  digs  and  writings  of  travellers  from  the  time.  So  we 
know  that  131h-  and  I4ch-century  Syria  was  a  great  centre  oJ  this 
fine  material,  in  the  cities  of  Aleppo  and  Damascus.  Ibn  Battuta  described 
Damascus  as  a  glassmaking  centre  when  hr  travel  1c J  through  there  in  the 
1300s.  Not  only  Syria,  but  Egypt  Iraq  and  Andalusia  were  all  producing  it  in 
vasi  quantities  from  the  Sih  century  onwards*  and  it  was  either  cut  from  crystal 
or  blown  in  moulds. 


Muslims  had  inherited  the  famous  Roman 
glass  Indus  cry  based  in  Syria  and  Egypt, 
developing  it  with  double  stair,  pi  rig  (tn  which 
2  stamp  with  dcLoi  alive  designs  was  pressed 
onto  hot  glass);  free  form  gtassbl  owing  with 
thread  decoration  (continuing  from  Roman 
and  Byzantine  traditions);  mould- blowing 
(where  the  glassmaker  blows  the  Jiquid  glass 
into  a  prepared  mould);  and  engraving  and 
cutting  glass  either  by  hand  or  with  a  wheel. 
They  also  perfected  glass  decoration  and 
expanded  the  variety  of  products  to  include 
bottles,  flasks,  vases  and  cups. 

By  the  J3ih  century,  Syrian  glass  was  so  fine 
that  rut  rchants  and  buyers  all  over  the  world 


were  after  samptt'y  and  digging  this  ^ontury 
has  uncovered  seven  humluzd  vt^ir  old  S}  run 
enamelled  glass  in  Sweden  and  southern 
Rl^i?.,  and  it  even  travel  led  as  hi  ^  Ghimu 

It  was  Samarra,  Iraq,  that  was  really  famed  for 

U".  glass.  Amongst  the  nmsi  stunnici"  finds  \\ -is 
mittefioru  or  mosaic  £tassP  which  was  different 
from  earlier  types  in,  its  peculiar  colouring  and 
design.  Alongside  this,  another  of  the  most 

beautiful  finds  at  Samai  ra  was  a  9  "  century 

straight-sided  bowl  ui  whitish  glass. 
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Saniarras  kdassntakcrs  were  also  renowned  for 
making  small  boMles  fonhinp*  like  perfumes, 
hiunti  \\i.-fL'  pcii jt- ?ihii|."H:t.l1  in  blue  and  gicen 
gfaws,  with  four  sides  and  ,1  nearly  cylindrical 
neck,  'llievc  were  heavier  and  Irequently 
deunaled  \\[[\\  cutting-  Al  Samarra,  fragments 
ol  l>  hcvitfury  cut  glass  bowls  have  also  been 
found  with  sirunjdy  stylized  decoration »  and 
these  are  ot  outstanding  beauty. 

So  [ulkIl  idiiss  has  been  nucovui  ed  ni  esca- 
lation* a*,  al  I  ustat.  *Old  L-airo"  which  was 
toiiudcj  in  I  he  d  fUs  <  I  ,  I  ha  I  I  mm  the  8  ' 
cen Eli iv  to  [lie  Liter  Middle  A^es  this  town 
must  June  been  .1  centre  ul  production.  The 
earliest  dated  items,  from  70B,  are  coin-like 
weights,  stamped  wilh  the  names  of  rulers  or 
i^uveniment  olhri.nl  sr  They  came  in  a  variety  of 
(.uloiirv  (torn  Jarkpeeix,  lifsht  green  and  tur- 
quojse,  to  while  and  purple.  Some  ol  the  most 
>oph  ideated  l^i  plian  glass  vessels  were  deeo 
ruled  with  lusli  eh  a  shiny,  sometimes  metallic 
effect,  made  hy  painting  loppeior  silver  oxide 
on  the  surface  of  the  object,  which  then  was 
fired  at  a  temperature  of  aboul  600°C  (1 1  UflF)> 

The  glass  industry  wasn't  restricted  to  the 
I'kvst,  because  in  al-Andatus  the  industry  was 
in  the  same  great  demand  us  (he  pottery  Jars 
with  two.  four  or  eight  handles*  and  bowls 
with  handles  and  ribs  have  all  been  found,  The 
chicl  centro  lor  glass  works  were  in  Almena, 
Mtircw  and  MuLi»a,  and  il  was  Almeria  that 
had  a  worldwide  reputation.  Glass  gobiets 
blown  in  Alrttcria,  Malaga  arid  Mtkcia 
imitating  cask1  in  warts  were  found  on  the 
Ljhlesot'nobks  hi  lU^-i^flLUry  Leon. 

The  technique  of  cutting  crystal  was  said  to 
hrive  been  imnn  uceil  by  Abbas  ibn  I  inuis 
in  yn  century  Cordoba,  al-Andalus.  He 
was  a  scholar  and  inventor  m  the  courts 
uj  'Ahdal-Knihman  Hand  Muhammad  I, 
who  Luuld  also  decipher  the  most  complex 
writing  and  attempted  to  fly  by  building 
EirlitLCtal  win  -,s.  V\  itli  ^lassh  ve  understood  ils 


scientific  properties  and  contributed  to  the 
early  experimental  ion  with  lenses  and  the 
idea  of  magnifying  scripts,  after  establishing 

Andalusia's  crystal  industry  based  on  mined 
rocks. 

So,  glass  had  a  colourful  history  as  it  travelled 
fi:t    Mir;  furnaces  ol  Syria,  Kpypr  J:.x;  .nuJ 
Andalusia  all  round  the  world,  adorning 
peoples  tables  and  houses  as  n  status  symbol 
and  practical  necessity.  From  whidowsto 
watch  fronts,  TVs  to  thermochromic  gldtoes, 
aquariums  to  incubators,  glass  continues  to 
make  our  lives  easier 


1  V    cen l li ry  tuldtd  and 
nvmidled  i>l^.  tiiittlf 
(rum  l-'flypt  The  ini*  rip 
lion  re.icis.X-Enr^  in  nur 
MxstvUhtWU-.thrJind 
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E7"-i:LTiltiiy  |»»kl  fiend ,ml 
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i.K  inlaw!  wiili  rUi-ui*  ruhkv 
and  rnia.ilch  and  .1  Jur^L-  t.u 
eicd  diJFmirul  nt  the  pattern 
<rt  a  Hymg  hiriJL  aji.im^L  <i  liJ4tv 


The  earth  is 
like  a  beautiful 
bride  who 
needs  no       . 
manmade 
jewels  to 
heighten  her 
loveliness.' 
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As  vou'j  i,  HAvr  read,  (lie  glaas  textile  puUcry  And  paper  industries 
formed  the  backbone  to  a  successful  empire  whostx  yotuls  wert*  traded 
as  far  as  China.  Other  vital  industries  included  goods  from  mines 
and  the  sea,  like  jewels  and  pearls,  Emeralds  were  extracted  in  upper  %ypt, 
Lurquoises  Liktn  in  l-iirghana,  rubies  reaped  in  likidakhshan,  and  cornelian  and 
onyx  obtained  in  Yemen  and  Spain. 

("he  cinnabar  mines  of  Al marten  in  Spain  hart 
a  workforce  ul  Minicwhere  near  a  thousand; 
some  cutting  the  stone  clown  in  the  pit,  01  hers 
transporting  the  wood  for  smelting,  making 

the  vessels  tur  melting  and  refining  the 
mercury,  and  manning  I  tie  furnaces. 

A  surprisingly  precious  iTihvd  item  wxi,ssaltT 
in'  white  gold*  at  I  hid  ram  ant  (in  \emenh 
istah^iip  Armenia  and  North  Africa  which  wys 
carried  in  great  camel  caravans,  'Throughout 
I  he  tfi'cdtcr  part  ol  Africa,'  writes  Leo  Hie 
African,  a  medieval  historian  and  geographer 
who  roamed  Africa  and  tht*  MediternintfiTi 
lauds  in  the  L6lJl  century,  salt  is  entirely  of 
the  mined  variety,  taken  from  underground 
workings  iike  these  lor  marble  or  gypsum.1 

Precious  stones  Here  dressed  and  polished 
with  emery,  foni1*-  in  Nubi;i  .tnd  C  lvJoii. 
r^ypi  and  the  Sudan  both  had  alum,  and 
parts  of  western  EgfpU  notably  the  famous 
desert  ol" Nitro,  had  nation,  which  was  used 
lor  whitening  copp-tr,  thread  and  linen,  and 
also  tin-  curing  leather.  It  was.  in  demand  with 
dvurs.  ^tajh  makers  and  goldsmiths  bakers 
even  mixed  it  in  with  their  dough  and  meat- 
cooks  used  it  as  a  icndm/cr. 

hrum  I  he  sea  came  the  beautifully  smooth 
pearls  that  decorated  many  necks  across  the 
win  Id.  Pearl  diving  was  carried  out  on  both 
sides  of  the  Persian  (iufl,  in  I  he  Arabian  Sea, 
in  Ceylon,  near  Shiraf  and  the  island  of  Kishu 
alone  the  Hah  rain  coast  towards  the  island 


If*  4-Lnriiii  \r.»btL  Tnanii}«t-ri^  s^^winji^  furnau^t^r 
nh^Jng  ariiinjjl  rubta  ^nJ  tiapftlffrc*,  ttn*  Analifc  t*i 
vft  I  Ik  riuiiuMLrr|it  dcwnln^  haw  il  wttiift, 


Kikjla  \*i\i  in  IhiILxmh:  Trmmljo  (nun  tin-  iu-n,  *twh  *ls 
|icjiN  *mtl  v^iT.il,  ncnj  ll&^*J  ill  jfnt-lliTi-  ±fid  lb*1)  con 

Ihil.il'  lii  Ij*lhmIi:  li*  !iij.ii    L Iil  hL'.kU  Ji.i\c.'  in  *tT[|>L  itiu 
n|  [In-  LidFliciH  (itnl  nil  i',k  Li.  In  LJnn  {Jui.hu  itu'ie  art- 

eiiljitK  ntnt  iLLtui.'--  [jitL'iiujU'^j  ui  AIFliLi. 

ofDahlaL  Ironi  *he  I  I'1  cent  in  \.  I  bin 
h.iHiLLi  rein     Ui  pearl  diving  nu l hods: 
*  (he  diuT  attaches  a  mrd  to  his  uaisl  and 
diwv  he  savsr  xin  tin-  Nittdrn,  he  Birds 
shells  embedded  in  the  vihd  among  filial  I 
hoik's,  Hi"  dislodges  them  with  hish.md, 
or  a  knite  brum;ht  down  with  him  lor  the 
purpose,  and  i.io|Lcc@v  thern  hi  a  leather  bag 
sluijp  round  his  neck.  Wb*sn  breath  fails, 
tu  iLLj'.s  le!  I  In-  cord*  the  xigfl  lor  the  man 
holding  ii  in  ihe  boat  to  {mil  htm  up  aiMtn. 
Liking  i hi t  tin-  lealhei  bat',  they  open  up 
the  sholK  and  tut  out  with  a  built:  pieces 
oJ  llesh  tmiii  tTOinie-..? 

there  were  coral  tftffs  tfin$  ofl "the  coasts 
oi  North  Africa,  near -Sic  Ih  and  Sardinia. 
Al  Jtlrisi,  ihc  ^'■cenUiry  ^eoj^aph^n 
gives  an  account  of  coral  gathering:  'Coral 
is. i  plant  tthn  h  hfcsgrovm  like tatteS and 
subsequent  J)  petrified  deep  in  the  sea 
between  two  wry  hi^h  mountains.  It  fs 
fished  uiih  a  many  -limped  hemp  tackle; 
tins  Bi  moved  Irum  high  up  in  iIh<  ship;  the 
threads  catch  the  coral  branches  as  they 
tiuel  l  hem,  and  the  fishermen  then  draw 
up  the  tackle  and  pick  out  from  it  the  very 
confute rable  quantity  oJ  coral1 

Coral  ivas  then  used  to  decorate  weapons, 
along  u  ith  pearl  make  prayer  beads  and 
jeweller y.  (inlay,  like  all  leuvllery,  coral 

is  worn  in  many  styles,  troin  lung  strands 
ol  beads  lo  carved  cameos  and  pins,  hut 
prices  I  or  ibis  niai  ine  beauty  can  be  as 
much  as  S  3(1.000  for  a  fifty  millimetre 
diameter  bead  lis  the  eoraJ  reefs  are 
destroyed  and  coral  as  a  jewel  becomes 
niOic  SLart.e. 


Checkout 


In  the  past  money  was  alive,  because  ca  m  eks  cattle  or  sheep  were 
used  to  *payJ  for  goods.  In  the  time  of  Ibn  Battuta,  the  14lh-t;eiitury  Muslim 
traveller,  the  Maldives  used  cowrie  shells  as  currency  <ss  they  were  highly 

treasured  and  prized,  and  these  reached  distant  regions  like  Mali  in  West 
Africa.  Today  we  use  plastic  money,  notes  and  coins  but  this  is  a  small  quantity 
compared  to  the  amount  of 'invisible'  intangible  money  shooting  around  the 
world  as  the  financial  markets  make  then  electronic  transfers.  One  day  our 
coins  and  notes  may  be  as  useful  as  Ibn  Battutas  cowrie  shells  would  be  today. 


Par  a  I  Islam  or  [he  Muslim  world  spread  its 
win^s,  even  nndur  separate  rulers  01  suit;m\ 
using  gold  and  silver  coins  as  Lis  international 
currency,  [f  we  are  globetrotting  today,  we 
either  take  travellers  cheques  or  risk  having 
our  purser  full  of  different  currencies,  But  in 
the  I4'11  century*  travellers  in  the  Muslim  world 
could  scour  every  market  nook  and  cranny 
and  use  dinars  or  dithawis,  from  capital  cities 
to  the  smallest  village. 

Step  outside  the  Muslim  world  ?.nt.\ 
transactions  were  a  different  story.  Again  Ibn 
tiatU:ta  can  ted  us  a  lot  about  the  work!  nearly 
seven  hundred  years  ago  as  he  had  a  surprising 
financial  experience-:  in  China.  He  said:  *  ...The 
people  of  China  ...  buy  and  sell  with  pieces 
of  paper  the  si*e  of  the  palm  of  the  hand, 
which  aie  stamped  with  the  sultan's  stamp.... 
If  anyone  goes  to  the  bavaar  with  a  silver 


dirfyam  or  a  dinar  ...  it  is  not  accepted  and  he 

is  disre^uded....1 

In  the  7' '  and  8L,L  cent  tines  money  was 
mostly  made  oi  gold  and  silver,  and  Muslims 
made  their  coins  according  Co  the  Quran, 

which  s.-ui.  "\\  hen  ym.  mv.im.iii..  y\w  an 
exact  measure  and  weigh  with  an  accurate 
scale'  (Sum  I7;3f>],  Soh  it  was  the  caliphs 
responsibility  to  ensure  the  purity  and  weight 
of  the  coins,  and  the  standard  was  established 
by  the  Slutria  law  as  seven  mithtfuh  of  gold 
to  ten  dirknmi  of  silver.  Anv  coins  thai  didn't 

r 

measure  up,  foreign  currency  and  old  ton  is 
were  hroudir  re  the  n-.::i7  uU-n^  wilt,  no  Id  i'.r:d 
silver  bullion  to  be  refined*  and  struck  uilo 
new  currency.  At  the  mint  the  bullion  was  first 
examined  to  determine  its  purity  before--  being 
heated  and  made  aceoiding  to  the  established 


■ 


holh  {Ihttirs  and  tliiiumts  vverv  u\ed  by  ditteieni 
Muslim  rulers.  The  hi  sE  caliph  to  make-  his o*vn 
coins  wa*  Umayyari  Cahph  Abd  al-Malik  ibn 
M  anvam  who  ruled  from  t>8:i  to  705  CK.  These 
tfonjrt  were  I  he  first  j>old  coins  ivilh  an  Arabic 
inscription,  as  previously  money  had  been  silver 
Sassanian  nuns,  ,inJ  ^old  .nu!  mpju'r  Uw.anime 
coins.  By  making  rus  own  coins  in  6V  l  or  692., 
CjKph  Abd  ^1  Malik  could  now  keep  Htig  rule 
independent  Iroin  By/anlium  and  unity  all 
Muslims  Willi  one  currency. 

Lhis  new  cam  w*is  copied  from  I  he  Byzantine 

CLirretiLy,  [he  jtatitlun.  Jl  was  sin lLLu  in  both  siv.e  Lmd 
we  i  phi.  and  on  Hie  face  were  three  standing  figure* . 
like  the  Hw  an  tine  coin,  which  had  the  figures  of 
Hi-fvulev  f  Ifc'racliLisC'onstantfne.and  Herydonas, 
A  big  di  lie  ret  ice  was  the  Arabic  lestimony  of  Tslam 
surrounding  the  design  on  I  lie  reverse;  In  the 
munc  of  God,  there  is  no  deity  but  Gud:  He  is  One, 
Mohammad  is  the  tm^sen^cr  of  (Sod-1 

The  Ky/antine  ^mpftor  was  furious  with  this 

development,  its  new  money  meant  compel  it  ion 
and  he  refused  to  accept  1U  respond ing  with  a  new 
coin,  3 Ins  .ni^ercd  Caliph  Abd  a  I  Malik,  who  made 
another  coin  with  an  upright  figure  of  the  caliph, 
u caring  an  Arab  iK'iiddieifts  and  holding  a  sword, 
ajjjin  with  the  testimony  of  Islam  on  the  reverse, 
where  the  cnin  was  also  dated.  Only  eight  of  these 
earl)  Arab-Byzantine  dinars,  dated  according  to  the 
new  klamU  ealendar,  have  survived, 

The  coin  throwing  continued,  and  (rue  to  lorm  the 

Byyantine  empeioi  leptied  with  eel  anodierkand 
at  thispnint  in  fi97  the  (  aliph  had  had  enough, 
and  tntrodtked  the  fust  Islamic  coin  without 
any  li^urev,  On  both  sides  of  l  his  new  dinar 
were  verses  trorn  ihe  Qui  ,ut,  which  made  each 
piece  an  individual  message  u|  She  laitli.  He  Lhen 
issued  a  decree  making  it  the  only  currency  to  be 
used  throughout  I.  inayyad  h'.nds.  All  remaining 
n"j  ^inline  and  Arab-By/antine  pieces  had  id  be 
handed  to  the  treasury,  to  hi*  melted  down  and  re- 
struck.  Those  who  did  not  comply  faced  the  death 
penalty 


("Hn^kwiM:  rrnm  C  L"-j>  Lerl:  J-arly  UinjYuiJ  cuirKfiGl    Wi.  lhc  eniitcin  ihf  bttftL>m  Be  ft 
*how$  Ijn-  (.ulumn  l,i3:llcl1  un  ihrcc  step*  lopped  wild  a sphrrt\  replacing  ihe  EvzanNne 
t  rns^:  Aik^Ilem.ui  Lcriit:  Silver  NjiOd  zJlirhtim  Ot  Mil  h  Jill  nwd  f.  In'jrudj;  early  KnimkJ 
l  <  vityE,  A I  Mali  J  i  y;i ,  94  k>;  Aj  u1a  I  u  s  i  J  il  l  l  »  1 1 :  ( »ut  J  Wis  i  ill  ^  /  jr/h  I  /jj  uJ  MuhLi  milled  \1 1 .  ( tfa 
nyilm^otd  titrui?  of  (ialiph  Abd  ;d  NE^ilik  hmli  the  ViliEivynd  dvEUsluf^^   ti47. 


//jiMv  uie  two  f^Mmt^mf^11  loins,  the  One  Ifuntsand 
and  th*  Khit"  i  l  J  Milium.  Iht  fust  weighed 

in  at  t\\vi\v  ^j^^^tirt  gohf  tUht  the  *i  aunt  wto  u  btihs 
h i  ton ifrmnfajth  1 1 ijj  . ;  f ? y  I  yra m>  1 1/  p utr  gt  1/1 1 . 

'a.  /o^cnr  l<  it/N>u!  /en  million  tmdjow 
^^  1         million  US  ilotltits  n  ;7r, 

;i;iif//l  mhltVii  for  tlw  Vh^ul  imfh  f 
^tihtuigiK  ton  oj  \khiU  thcttuiit,  ni  l(*!}  iitul  In*  ftm 
Shah  lolum,  best  known  fat  hmlding  tin   Taj  Mnhal  in 
rft^y.  *imi  n  ac presented  to  thctughest  dignihm 

Ihe  One  thousand  Mahuts  <nt\  httgctii  eighl  hirfia 

tfi  diameter*  ttiidtnvi  tin  iintnnty  four  arfiiv  nw 

^cn/jtN?ci/  o>  being  1  , t  fot  the  mnlmsstidtm  of  the 

powerful  ruler*  of  f^crshi  Only  one  camfuimbh'  coin  M 

vonicd  fnvn  a  phwtei  east  in  the  Hritish  Mnsenm.  n 

/sn>  Hundred  Muhurs.  last  trporiai  in  Indm  m  IH20und 

q$L  \ottt  of  (tie  lugendiu  v  giant  gold  Mtttnin  are 
knoM  n  to  iiiivt'  survived  to  this  dav  tmd  its  sitspti  fed  they 
c  welted  down  jo!  their  bullion  vtihn    lint  iw  hum 
travellers  mentioned  see 
in  tin   I  v  ol  Shoh  hhti 


M 


The  new  gold  dinars  weighed  a  bit  loss  than  the 
>oiidm,  and  the*  slate  controlled  the  accuracy  of 
their  weight  along  with  iho  purity  of  the  gold 
used,  t'mayyad  gold  coins  wen;  genera]]}-  struck 
in  Damascus^  while  silver  and  capper  coins  were 
minted  elscwhere. 

Atter  this  In  M  coin,  more  fit "different  value*  were 
Struck,  and  filter  conquering  North  Africa  and 
Spaim  I  ho  Uinayyads  established  new  minis,  each 
pmdtn  Uig  coins  with  i  he  name  of  their  city  <uul 
dateot  minting. 

"Ihe  J/wnr  con  tin  tied  to  be  the  mam  currency 
n^ed  LiEilLl  ~o2.  when  Caliph  al-J\Linsur  built 
Baghdad  and  iht  gold  mini  moved  to  the  new 
capital    I  he  names  ot  persons  r<   pons i hie  tor 
the  coins  began  lo  appear  on  silver  coins  eaJled 
iiirth fins.  Hut  these  had  a  short  life  because  the 
rK-vi  caliph,  Ha  run  at  Rash  id,  abandoned  thctn, 
wheel  lie  came  to  power  in  7S«P  He  minted  dinars 
wilh  the  names  of  governors  of  Egypt  instep 
usm.|;  I  he  two  active  mints  we  know  about,  one  rn 
Baghdad  and  the  other  in  frjstath  tho  seat  of  the 
govern  01  of  Kgy  pi, 

The  hittmids,  who  ruled  between  90y  arid 
1 171,  used  ttituiis  with  Kttfii  script^  and  these 
became  the  most  widespread  trade  coins  of 
the  Mediterranean  world  because  of  their  high 

qufciiiK  .md  because  ihere  veert  so  nuny  of them. 
\\  hen  the  crusaders  captured  Palestine,  they 
copied  these  coins,  instead  of  striking  their  own, 
and  these  ranged  from  excellent  copies  ol  the 
original  to  bad  imitations, 

It  was  from  Andjfusia  that  gcild  dinars  travel  led 
into  Fur  ope  iVutll  around  71 1.  Then,  under  the 
Nasrid  rule  in  Granada  from  1238  to  1492,  the 
dinar  became  the  dirham.  These  coins  were 
heavy,  carefully  struck  and  bore  long  leg- 
ends with  pawis'.i's  from  the  Quran  and 
the  rulers'  family  trees.  None  of  the  Has 
rid  coins  showed  a  dale,  but  they  are  identi- 
fiable b\  their  motto  None  victorious  save  GodJ 
At  the  same  tiine,  in  the  Christ  ian  kingdoms  of 


the  north,  Arab  and  French  currc  licit*  were  tin* 
only  ones  used  for  nearly  lour  huiiilrtxl  years. 

After  i  he  1  yh  century,  frhe  Muslim  i  "abphate  went 
in  mi  be  my  ruled  by  one  caliph  to  nian\  small 
dynasties,  each  producing  their  own  Loins  I  ike 
currencies  todny,  they  ..«uiied  the  names  tn  various 
governors  from  the  semi-independent  stales. 
these  were  all  minted  independently,  but  still 
acknowledged  the  nominal  leadership  ot  the  caliph. 

Like  today,  coins  weren't  the  only  ^ays  ol  paying. 
Cheques  were  aromid  centuries  .igu  as  well. 
Cheque  comes  horn  the  Arabic  &ii]i{,  a  written 
vow  lo  honour  pay  men  1  for  merchandise  when 
its  destination  is  reached,  In  the  time  of  I  L*e  uii  a  I 
Kashid  in  the  W21  century,  under  a  highly  developed 
'banking  system',  a  Muslim  businessman  could 
cash  a  cheque  in  Canton.  t!lun;i  drawn  on  hi-,  hank 
account  in  Baghdad.  The  use  of  suqq  was  born 
out  of  tlie  need  to  avoid  having  to  transport  coin 
as  legal  tender  due  to  the  dangers  and  difficulties 
this  represented.  Hankers  look  1o  ihe  use  ol  bill?, 
of  exchange,  letters  uf  credit  and  promissory 
notes,  often  drawn  tip  to  be,  in  el  feci,  cheques. 
In  promoting  the  concept  of  the  hill  of  c\ change, 
.itiqtj  or  cheque,  Muslims  made  the  Iiii.uk  hit'  of 
commerce  and  i  titer - 
a  Mil  menial  trade 
possible 


s, 


% 


<*, 


<■ 


'%, 


^ 


An  Mm  iiLijHi^m*ti  uf  U'   i-oHury  mmhants     -. 
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King  Offa  and  the  Golden  Coin 

ARCHAi-orooiCAi.  Discovi-KiKS  have  helped  us  to  redraw  the 
international  economic  and  trade  relations  of  twelve  hundred  years 
ago,  when  thousands,  of  Muslim  coins  were  found  across  tit  rope  in 
Germany,  Finland  and  Scandinavia. 


An  Mounding  eoin  wis  also  discovered 
while  digging  in  the  L'k,  and  h  is  now  in 
the  collection  at  the  Ikitrsh  Museum.  I  lie 
(Sold  M uncus  was  equivalent  to  thirty  silver 
pennies,  arid  the  Anglo-Saxon  King  Clll;ib  I  he 
king  of  Mcrciil  and  kn  gland  n  ordered  it  to  be 
made  in  the  tf  :"'  Century,  J  le  also  introduced 
hi  Ivor  coinage.  What  was  extraordinary  about 
the  Cold  Marcus  was  thai  it  was  a  copy  of  a 
gold  rfmtjr  of  the  Abbasid  Caliph  al-Mansur 
dakd  l57AHor774CI:. 


It  is  over  twelve  hundred  and  thirl  j  ye.us 
old,  and  ha\  Arabk  charge  tors  declaring 

that L  Ihere  is  uo  Deity  hnl  Attn!),  I  he  One, 
Without  IrtjuaLaiid  Mohammad  is  the 
Apostle  ot  AJhsEi"  ci  i  s  l  I  ii  further' declaration, 
engraved  around  the  margin  ot'theuiiii  sayx 
lM.ohaimuiid  is  I  he  Apostfeid  Allah,  Who\erfct 
him  (Muhauinuid)  ivith  ihe  doctrine  and  the 
true  faith  to  prevail  over  every  other  religion.' 

A  significant  dillei  ence  from  the  original  ttitutr 
is  thai  King  Olki  stamped  his  name  till  it  with 


king  OH  a  «tf  Mm  ia  and 

I-ji^LhhI  ntaifc  a  cupj.'  i>t 

bic  ^«M  itf/jureoiii  i 'i  ilv 

AIJmmJ  t  .ili|>Li  alM,iii>iir 

dated  157  All  (771  CE|  tt 

i>  ji  niMi-  ikIl-  m  i*  ,i  \  replica , 

i  iii_  lu  J  my  I  In.'  jimlc&hiim  Di 

l.uUi  in  Ar.tLiu.  i*Jl  (Line  iiili: 

.itid  Hit-  ii.tiiK-  of  km^Olfj 

Ull   LIhl   i.iIIk'J    \\All. 
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ULEl  U>  c  iL^hc:  An  H 
t-LM^lLiry  fi i.i |.i  ■, i-I  L h ic-  Uk  .11 
the:  tin  it  ivhoii  Kliiu,  C  ME-t 
ru ltd  1  m^Lmd  «ljkI  VIcilu'.: 
t  Li^i'Lfm.isTH-  the  ftmntiu 
<>E  the  Holy  Kolujli  Hti>pLre» 
Klil]  a  Liiiii  tilled  j  iiifikr 
from  Else  \r Libit  Jiuur which 
wu  s  wn  rlli  I  ^Xr  t 1 1  ink  o  f  Lhr 
Jtrhii\tf,  th^-  L.Li?Tcncjr  lmilJ  in 


1. 1 1 -_  iru.ujfj[k>n  ofUR'A  REX.  biJiuWs  have 
pu//le.<l  j[hhlI  wily  an  h, n *■  1  i s I i  king  would  have 
made  a  replica  Arab  coin.  Some  sin  he  had 
contested  to  hlam,  htiE  the  more:  Eibcly  slory  is 
that  ie  ua-n  produced  for  trade,  or  for  pilgrims 
to  i_L*^c  as  they  travelled  through  Arab  lands. 
I  he  coin  most  certainly  wouldn't  have  been 
nuide  by  an  Arab  craftsman  because  there  isn't 
any  understanding  of  the  Arabic  Jexlr  lOPPA 
RW  is  upside  down  i tl  rd.Uion  to  the  Arabic: 
Kulk  scripts  and  the  word  'year'  is  inisspelled 
in  Arabic,  I  he  coin  was  probably  copied  by 
Anplu-  hUKon  cfdttsnieii. 

Much  of  I  he  t-videiiev  of  the  impacl:  of  Islamic 
traiU:  ,mtl  ^iLrrrncy  on  Lurope  is  found  in 
the  ground.  The  corns  found  show  that  Otfa 
also  introduced  the  silver  penny  and  iT  was 
equivalent  in  weight  and  content  to  hail"  the 
AMxivid  ittrlmm  CiiarJemagne^  detiitn  or  his 
refofttied  tlpuariusy  was  worth  two  thirds  of 
[hi-  iiirhrttu  and  die  Uyzanlim:  jutlititvsion  w#s 
increased  lo  the  same  weight  and  quality  as 
tin-  Aral)  {iirtuwir 


King  Off  a  was  not  the  on  J  y  non-Muslim  ruler 
Ui  riiiikt  ..h  i\i%bu  coin.  An  s  I"  century 
Spanish  Catholic  prince,  Alfonso  VI H,  ordered 
l he  msntingtil 'a  decorative  coin  in  which  nor 
only  were  the  inscriptions  written  in  Arabic, 
bur  also  he  reiej  red  to  him  self  on  the  coin  as 
the  'Ameer  of  Lhe  Catholics'  and  t lie  Pope:  in 
Rome  ^s  the  "Imam  of  the  Church  of  t  :hiist' 
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04  HOSPITAL 


W  cd.cai  care  a  thousand  years  ago  was  free  for  all  and  the  treatments  were  high Sy 
sophisticated.  The  hospitals  of  medieval  Islam  were  hospitals  in  the  modern 
sense  of  the  word  In  them  was  the  best  available  medical  knowledge,  dispensed 
for  free  to  all  who  came.  It  could  even  be  said  that  they  were  a  forerunner  to  the 
National  Health  Service,  and  they  flourished  as  rulers  of  Islam  competed  to  see 
who  could  construct  the  most  magnificent  Some  hospitals  were  huge,  others 
were  surrounded  with  gardens  and  orchards,  and  most  offered  advanced  social 
welfare  to  patients  including  treatment  by  music. 

The  facilities  they  used  were  custom  designed  and  the  surgical  instruments  were 
outstanding.  Forceps  are  just  one  of  the  instruments  still  used  today,  designed 
by  Muslim  surgeons  over  a  thousand  years  ago  Cutting-edge  treatments,  like 
cataract  operations,  regular  vaccinations,  internal  stitching  and  bone  setting, 
were  aiso  part  of  standard  practice,  as  was  a  rigorous  medical  education  in  a 
teaching  hospital. 


IOSPITAL 


Hospital  Development 


THE   IDEA   BEHIND  HOSPITALS  A  THOUSAND   Y1-A.RS  AGO  1V3S  to 
provide  a  range  ol  facilities  trura  treatments  lo  convalescence,  asylum 
and  retirement  homes,  The)'  looked  after  all  kinds  of  people,  rich  and 
poor,  because  Muslims  are  honour- bound  to  provide  treatment  for  ihe  sick, 
whoever  they  may  heP 


From  the  earliest  times,  these  hospitals  were 
funded  by  charitable  religious  endowments, 
called  wirnj/j  though  some  money  from  the 
state  cotters  was  also  used  for  the  maintenance 
ill    .>nu:  ho.-.piLfk  II  w,vs  p.'rth  due  to  this 
funding  they  became  strongholds  ol  scientific 
medicine  ar.d  an  integral  part  of  city  ItEie  in  less 
than  two  centuries. 

lU-loif  Ibt:  Muslim^  the  CiredvS  had  lpinpk.-s  ol 
healing,  In  these,  health  care  was  based  more 
on  the  idea  of  a  miraculous  cure  rather  than 
on  scientific  analysis  and  practice.  A  Byzantine 
dm rita bio  institution,  the  xenodoc heron 
(literally  'places  for  strangers  to  lodge  in1), 
tame  diistsl  to  [wing  a  hospital  whtrc  om: 
was  given  to  the  *ick.  lepers,  invalids,  and  the 
pooi. 


Islamic  hospitals  began  in  tf  -century 

Ba glid ad  and  in  some  ways  these  resembled 
xenodrxheions  a-s  (hey  also  looked  after 
lepers,  the  invalid  and  the  destitute.  Bui  tlk. 
hrsl  orp/.rm-.ed  'proper'  hospital  w.ik  nl  Cairo 
built  between  872  and  #74  &L  Th*  Ahmad 
itin  Tuhm  Hospital  treated  and  y.ivtf  medicine 
to  att  patients  tree  of  charge.  With  two  hath 
tin  uses,  (mt  For  men  and  one  for  women,  a 
rich  library,  and  a  section  for  the  insane  it  was 
an  incredibly  advanced  institution.  Entering 
patients  deposited  their  street  Jollies  and  their 
vahzabfrs  ^v i I ri  the  hospital  anlhnrilirs  fur  salt 
keeping,  before  donning  special  ward  clothes 
and  being  assigned  to  their  beds. 


Twp  pnT*pixiivt»>  ol  Ibn 

Tutun  Mci^iiih<  ,iimh  Y#\  pf , 

Ghe  litM  tif^aiuztJ  h(ta|nl3l 

llul  pruviikil  fur  tn^tnient^ 
and  ffufdidaGS  Mr  patents. 


Other  important  hospitals  induded  a  larger 

H.ij'JuliLdi  i    i  :-.ii.'.l.  built   n^.wiil'  ,l 
slall  ol  tweniy  four  physicians,  Twelfth- 
century  I  Damascus  had  an  even  kirtjer 
hospital  the  S'uri  Hospital.  J  Ecce,  medical 
instruction  was  yi  veil  and  druggists.  barbers, 
and  orthopaedist^  as  well  as  oculists  and 
[ihysicsans  were,  a£cwdirtg  to  manuals 
composed  in  the  li's  century,, examined  by 
'marfcel  inspectors'  on  the  basis  nf sonic  set 

In  -ill,  Cloirci  hucL  three  mimcuM'  hospitals;  I  be 
most  famous  was  the  al  Mansuri  Ifos-pital. 
When  I  he  1  ¥    ll^iujiv  Man  Link  lllIci  oHigypt, 
A I  Man  stir  Qalawun.  vvas  still  a  prince,  he  fell 
ill  with  venal  colic  during  d  military  expedition 
in  Syria,  I  he  trealmenl  lie  received  in  ihe  Nluri 
I  lospital  liJ  [Xiinu-seus  iva>  to  good  that  he 
vowed  ro  found  a  similar  institution  as  soon 
as  he  came  to  the  throne,  f  rue  to  his  word, 
he  built  the  at- Mansuri  Hospital  of  Cairo 
and  said,  Kl  hetehy  devote  these  waqfs  for  the 
benefit  of  my  equals  and  my  inferiors;  for  the 
sulL4iei  and  the  prince,  the  large  and  the  small, 
ihe  free  and  the  slave,  for  men  and  women.' 

The  3  2&I  al-Manstiri  was  butft  with  four 
entrances,  each  having  a  fountain  in  I  he 
centre.  The  king  made  sure  it  was  properly 
si ,i Ned  with  physicians  and  fully  equipped  for 
the  care  of  the  stick.  I  le  appointed  male  and 
legale  alleiulnnts  to  serve  male  and  female 
patients  who  were  housed  in  separate  wards. 
Reds  had  mattresses  and  specialized  areas 
were  maintained.  Ruining  water  was  provided 
in  all  areas  of  the  hospital,  in  one  part  of  the 
building  the  physician-in-chief  was  given 
a  mom  for  teaching  and  leu Ui ring.  I  here 
were  no  limits  to  the  number  of  patients  that 
could  he  treated h  and  the  in-hoo.se  dispensary 
provided  medicines  for  patients  to  take  home 

From  these  early  institutions,  hospitals  spread 
al!  over  the  Muslim  world,  reaching  Andalusia 
in  Spain.  Sicily  and  North  Africa,  these 


were  all  admired  by  traders  and  crusaders, 
who  later  developed  similar  systems  such 
as  the  Hospitallers,  fighters  of  the  hospital, 

established  by  the  French  to  treat  their 
countrymen,  hi  lurope,  Muslim  physicians 
helped  iu  establishing;  scores  ol  ho.spilals, 
including  the  famous  Salerno  hospital  in 
southern  Jtah/. 

Muilims  were  effective  administrators  and 
hospitals  were  managed  clhciently.  For 
example,  Ebn]ubayrTa  12lh  century  traveller, 
praised  the  way  in  which  the  id  Nun  Lkispital 
(probably  the  earliest  of  its  kind)  managed 
the  welfare  of  patients.  He  said  "(Tie  new  one 


It's  [the  hospi- 
tal's] duty  is  to 
give  care  to  the 
ill,  poor,  men 
and  women 
until  they  re- 
cover. It  Is  at 
the  service  of 
the  powerful 
and  the  weak, 
the  poor  and 
the  rich,  of  the 
subject  and  the 
prince,  of  the 
citizen  and  the 
brigand,  with- 
out demand 
for  any  form  of 
payment,  but 
only  for  the 
sake  of  God, 
the  provider/ 

'Jlie  con  si  i  lut  ion 

i/sUblisliin^  lhc 

al- Mansuri  Hospital, 

( iairo 


c 


|ltLjtm  left:  The  S4.|inn|  *>r  SjU'rjm.  Irnm  J  N    ■  IV  -^urtiyrv  I.jJiii 

lrnn*kitiiHi  nJ  llu-  i citij eh s^jii| ■■[  i.itmitt  tij  Mettiiitt*:  h)  ELm  Sifii. 


the  9rh -century  al-Qayrawan  hospital  was  a  state-of-the-art 

institute,  with  well  organized  halls  including  wtiitittgmmmfor 

visitors,  female  nurses  from  Sudan*  a  mostfue  for  patients  to  pray 

and  study,  regtdarphvsiciansr  and  teams  oftmfaha  al-Badan, 

u  group  of  i  nun  us  thut  practised  medicine  and  whose  medic a! 

services  included  bloodlcttingi  hone  setting  and  cauterization,  It 

also  liad  a  special  ward  for  lepers  culled  DWf  a!  }udhama7  hidlt 

near  the  al-Qayrawan  hospital,  at  a  time  when  elsewhere  leprosy 

was  deemed  an  untreatah!e  sign  of  eviL 

It  was  financed  by  the  state  treasury*  and  by  other  people  who 

gave  generously  to  boost  hospital  income  so  that  the  best 

care  could  be  provided. 


Th*"  al-i  ^iiT-lwaiT  liusgijfrl  i"  Qih  r.m-.iu,  luniM-lr 


>l 


[the  Nuri  Hospital!  is  the  most  frequented  and 

largest  of  l he  I  wo  j hasp] tills  in  Damascus!, 
and  its  daily  budget  \s  -ibout  I  3  dinar,  II  has  ;.m 
tivasecr  in  whose  hands  is  the  maintenance 
df  roisters-  giving  the  names  ol  the  palknls 
and  the  expenditures  furl  he  required 
medicaments,  foodstuffs,  and  similar  things 
The  physicians  come  early  in  I  lie  morning  to 
esarnine  Ihf  ill  and  border  Hit-  preparation  of 
beneficial  drugs  and  kinds  as  Lire  suitable  Lor 
each  pahent.N 

Whilst  travelling  in  I  he  Near  East  he  a  [so 
nplted  one  or  m&tt  hospitals  in  every  city  in 
the  majority  of  the  places  he  passed  through, 
which  prompted  him  to  say  thai  hospitals  were 
one  of  'the  linest  proofs  of  the  glory  of  Islam! 

These  hospitals  were  atito  forward- thin  king, 
tackling  ail  merits  nor  only  *>l "the  body.  A 
^-century  Baghdad  ImspilaL  where  a  I 
Razi  worked,  had  an  exclusive  wird  for  the 
mentally  ML 


Oppose.  Ps:U!jw  ^wd  t\w  pn-irLH-tl.Ey  MlLuii 

Qata^'tin.  nem  a  funerary  nuM|4es.  I.h'Ielt  [hi*  sire 

hou-M;t1rm  pari,  the  al-MjuMiri  Ht^xtal  in  c:jiro,  tt^ypl 


'Who  so  ever 
treats  people 
without 
knowledge 
of  medicine, 
becomes  liable'. 

Prophet  Mohammad 

(phuh)  xiarriitcd 

by  At-Bukhiiri  and 

Muslim 


Teaching  Hospitals 


Thf  SK.HT  of  a  STREAM  or  vouNG  and  eager  poton l iai  doctors  be- 
hind a  lofty  surgeon  is  not  an  image  new  to  the  2lM  century,  as  Muslims 
had  university  hospitals  about  eight  hundred  years  ago.  J  hesc  teaching 
hospitals  provided  first  hand  practical  and  theoretical  lessons  for  students. 


Teaching  11 ^  done  in  both  groups  and  on 
a  one-to-one  basis  like  today.  lectures  were 
bdii  in  a  large  hall  ar  the  hospital  and  the 
subject  matter  was  usually  a  reading  from  a 
medical  manuscript  by  the  so  called  'Reading 
out  Physician.  After  the  reading*  the  chief 
physician  or  surgeon  asked  and  answered 
questions  of  the  students. 

Many  students  studied  texts  with  well  known 
physicians  and,  as  paper  was  plentiful  it)  the 
Muslim  world,  manuscripts  have  been  pre- 


served until  today  that  have  written  on  them 
Tor  his  own  use'  In  1  urope  these  same  texts 
were  scarce  and  seldom  owned  by  the  student. 

Bedside  Inching,  another  purl  nl  medial 
training,  with  grviu[>s  t>l 'sWeiils  folluwiny  llu; 
attending  phpk  ian  or  sur^eun  on  his  ward 
rnrmds,  was  seen  as  very  impurtaoL  Mure 
advanced  students  observed  the  doctor  taking 
the  history  ofP  and  examining  pat  Unfa  and 
also  making  prescriptions  for  them  in  the  Oul- 
Patient  Department  ot  the  hospital 


Br 


KcloiV  It'll  U>  ni-JiL  \  nliiti.LlLifL'  .shuiviil^  .in  (.Htnmjil 
diM  |ihy*kE,inLtJkpciiirjnt;<Li  tq  the  Mirr  nrf  EJjit  Umiii- 
rfffdii  itf  l-EE^piuE  in  I  Xi  manias  Stria.  J  lie  li«*prtal  mw 
Ikhim-1*  ih^  muH'um  uf  Arab  mcdkimrajul  vJiMiCi:. 


JHe  who  studies 
medicine  with- 
out books  sails 
an  uncharted 
sea,  but  he 
who  studies 
medicine  with- 
out patients 
does  not  go  to 
sea  at  a  II. J 

William  Osier, 

(  uiiadmn  Physician 

(1849    1919) 


( )iif  of  \  ht-sL  medical  M_hi»ols  was  m  the 
ill  Muri  hospital  in  Damascus.  Under  the 
direction  of  the  phyatdan  Abu  al-Majid  al- 

hahili,  the  I  !    .. :  m:lii  v  ruin  Sr\  ...  Din  il-Ji 
/anjci  ftutntletl  the  hmpital.  It  was  named 
atio  him  and  lu-  equipped  ii  with  supplier  of 
f<Kid  and  medication,  while  also  donating  a 
iart*e  numbers  i>l  medical  books,  which  were 
homed  in  a  social  hall. 

fl  tods  a  place  for  a  medical  career  to  blossom. 

l-arly  in  I Jv  I  iu  century  a  physician  called 
al  Dak  h  war  lirsi  .served  in  the  Nuri  hospital 
at  a  low  salary  then,  as  he  increased  in  fame, 
h\ income  fttmi  private  practice  brought  him 
much  ueallh  and  he  started  p.  medical  school 
in  she  dlt.  This  career  route  will  he  familiar  to 
many  physicians  today. 


Many  renowned  physicians  taught  at 
the  medical  school,  and  physicians  and 
practitioners  sometimes  assembled  befoixr  the 
sultan.  Niural-Din,  to  discuss  medical  subjects. 

As  other  rimes  they  listened  to  the  three  hour 

lee  ell  res  that  Aim  al-Majid,  the  director  of 
the  hospital,  gave  his  pupils.  Among  the  well 
known  Muslim  physicists  who  graduated  from 
the  medical  school  were  fbn  Ahi  lhayhiah,  a 

t  V    eentiuy  medical  histuriauh  and  [bn  Kafis, 
whose  discovery  of  the  lesser  circulation  of 
the  blood,  also  in  the  13" '  century,  marked 
<i  new  step  in  better  understanding  human 
physiology. 


jj 


V 


Instruments  of  Perfection         ML 

Y~^  ou'rjb  in  a  koom  unci  someone  brings  in  a  lru>  with  a  e  I  ujth  draped 
over  iL  this  person  sets  down  the  tray  and  carefully  peels  back  the 
unci  to  i eveal  twenty,  Imely  made  but  oddly  shaped,  metal  tools.  The 
person  then  says  "these  are  surgical  instruments  trmn  hospitals  today  and  trom 
hospitals  a  thousand  years  ago.  You  have  to  separate  them  into  two  groups.1 
Could  you  do  it?  Maybe  you're  thinking  Sure,  that's  easy  The  thousand -year- 
old  ones  will  be  rough,  crude,  unsophisticated  butchers  knives'  -  but  read  un 
before  you  decide. 


1 1  \sx  jou  r  i  ley  e  d  hack  U>  1 0    cent  u  r  y  *  out  hern 
Spain  we  cicmLI  look  e>ver  list*  shoulder  of 
a  lutting-cd^e  surgeon  called  Abu  I  Qasinv 
khalaf  this  d- Abbas*  3 1 -Ziihruwip  a  nun 
kauwn  in  line  West  as  AbulcasEs.  He  would 
li.u-c  already  written  ut  'fuarif.  his  medical 


Included  in  t.jf  IttsiiJ  was  a  treat if.vc.ilkM  On 
SttrgtTVt  vdnch  niln.jdik.ed  a  slacken  111;  culler 
lion  tit  over  two  Im tul red  surgical  tooK  Using 
instruments  lor  aurgery  was  it  re  volutin  nary 
c  once  pi  because  it  enabled  science  tu  change 
From  being  speculative  In  4\periiiH-Ettilia  and 


encyclopaedia,  which  you  ^  an  read  more  about      this  was  ihe  first  t realise  in  ihe  history  n|  rued 
in  the  'European  Medicine'  section  in  x\m  icinc  to  illustrate  surgical  instruments-  In  iUei. 

chapter,  and  the  'Cleanliness*  ^eclson  in  Hume.       their  dfsipi  was  so  accurate  that  they  have  had 

only  a  lew  changes  m  a  miiloiLrimn],  und  ii  \\.i 
these  H  lustrations  lint  laid  the  inundations  fur 


ARAB  REPUBLIC 


A  l*fivl  Siricin 
cc mn rmrin? ir,n iiv  m .i n l^ 
>lviuVir'ivL  riii  iirh^L't 
mifm-KMOEl  til  l]h."  HI  ■' 

*_cLn1rirA  Sjntn^lL  Muslim 


surgery  in  f  urope. 

The  const  am  search  for  die  perfect  hwh  umertl 
for  the  sake  of  extreme  accuracy  became  the 
rule  with  Muslim  sueiu.c  :iiitl  is  the  principal 
rule  ol 'modern  science  today.  In  this  search 
al-Zahrawi  illustrated  the  instrument  using 
clear  hand -drawn  sketches  and  also  provided 
detailed  information  ort  how  and  when  it  was 
used. 

hoi  example,  in  cauterization  he  si  ales 
that  "according  lo  she  opinion  ol  [he  early 
(physiciam)  cauLcrizatinn  usinp,  j;ul<j  i>  heller 
than  when  iisint-  iron.  In  our  opinion  the  use 
of  iron  is  <j tucker  and  more  correct! 

He  wrote  about  the  scraper  [imtjttui)  Inol 

and  its  use  when  treating  a  EiMtihi  irt  the 
nose;  'iJoctms  jjivtf  the  name  lisTuf.i  to  uliat 
laymen  call  a  qui]]'  When  you  have  treated 


it  with  cautery  or  uith  lmuslk  acxurdinij; 
in  ilit'  insuui  Eiiuss  giWrt  pivviunsh.  atid  il 
is  mn  healed,  (here  is  n<»  clv^r  nit.1  lb  id  c>( 
OljMociiI  <*KCCpl  lo  CUl  t3#*V«t3  <M1  tin1  liimnnr 
at  Ms  ripening  and  let  out  all  ihc  humrditv  or 
pusthemii,  LilJ  you  reach  Ihebone,  When 
itif  boot  is  iv.il  liij  .i«il(  you  sfo  neenxiteof 
Mucin  ess,  semptf  il  ivilh  an  insti  uiiu-iil  like 
ibis  picture.  Il  i>  taf(t?d  rough  head*  and  is 
nude  of  Indian  in  ml  ll>  hettd  is  iollehI  like  a 
hution  but  iseiigrjvvd  with  markings  finely 

enslaved,  like  those  nf.i  lilt  ui  ,1  i.isp_  Place 
i[  on  the  >iif  of  ike  diseased  bniu"  mid  spin 
it  between  jfMr  linyei s,  pressing  down  a 
[Me with  Mini  hand,  till  von  an. ,'siirt  mil  tlun 
diseased  hone  liav  been  suaped  .may.  \\y  this 
several  litres.  'I  hen  Icl  the  phiec  be  dressed 
wiih  stanching Utid  s*yphc  remedies.  And  il 
Iby  place  lieLtk  and  llesb  is  ^eueirated  (here  aod 
the  How  oi  sanies  [puts  irom  a  wound |  is  stayed 
ami  dure  is  nn  return  afler  lonvin^  Uir  lort> 
days,  auid  there  is  no  suvllin^,  and  nothing 
e  incites,  ftnx  ma>  kriow  il  is  perfectly  healed.' 

Jhe  ease  of  urethral  \tcmes  was  the  subject 
oi  ill. in  j  pagesuf  study.  Ai  Za  It  raw4 1  devised 
an  instrument  id-Mistiab  (I  he  drilf)  for 
CI  Lisluii^  these.  [  le  so  id,  *l  ake  :i  steel  rod  with  a 
uianyular  sharpend,..*  tic  a  thread  proximal 
to  Elic  slone  lest  it  .slips  btft'k.  ImioduLe  i\ 
gently  'till  Ll  reaches  the  stone,  turn  It  round  to 
perfor.ile  il  .,.  ui  eehl  ctwltes  out  i  hie  tied  ulely. 
pre  ^  on  dit-  -love  Mom  outside  and  i  rush  tL 
by  your  linger,  i!  breaks  and  coma*  out  with 
ui  ine.  II  you  do  nol  succeed  I  hen  ilo  culling 

Com  mention  on  tins,  I  eiws  and  Spink,  re-Lent 
translators  of  al  /ahrflivis  Ixiok,  described  the 
originality  of  the  instrument:  This"  device  of 
Vbulcasi.s  doc*  seem  to  have  Inrcn  in  a  manner 
ii  1  riii:  lilhoMiptei  [a  stone  crushing  machine 
kiscd  In  shatler  kidtiey  stones  a  Eld  ^3l.stoiie?ij 
main  cenfm  ies  earlier  iluui  I  he  modem  era 
.un!  uuijpieU'Ty  lost  sj^hl  ol  and  not  even 
menlinned  by  the  great  middle -era  surgeons 


'Al-Zahrawi  remains  a  leading  scholar  who  trans- 
formed surgery  into  an  independent  science  based 
on  the  knowledge  of  anatomy.  His  illustration  and 
drawing  of  the  tools  is  an  innovation  that  keeps 
his  contribution  alive,  reflected  in  its  continuous 
influence  on  the  works  of  those  who  came  after 
him/ 

L  Lcclerc,  19  Jl  century  French  medical  historian 
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V  M  in  ennrns  pnrponc .  Sf  pnrf  onrt  ipfc  m:  !  lc \m* 
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A  1532  imuhKiiI  sIhih 

i is i,1,  i_ j.u If  1 1 / .i C ran  wi eil Li 
J.p|icr.ii^  Lit  .1  tvmk  Lbv 
■lE  Xjhuwi,  .ils-n  knowu 

lI^    \llUiL,t^L*.,  |[l  [lie  I  .il  i n 

Lt^u*l*JJnEi  Ln  CtftfinJ  oi 
i  rL-miktia. 


l-raiico  and  J 'are  nor  In  I  re  re  Comeths,  down  of 
»l*ii  i  to-  urinary  surgery.' 

Ibn  Zuhr,  a  1 21  '-century  Seville  phj  Aii  km 


Helm*:  A  ni,inifcij:npl  sk 

m  iihuip;  hLu^u  ,i|  im|  ru  ■  11  l-iU  ^ 

.MLs'Uih.ir]  nJ  t,tii(»M>  ^h,c|n^ 
4  ihL  v*  i  j jil-  t  *.  i!  M  eii  ihE  J  Ll  Si-lI 


improved  on  this  device  b>  hxiny  4  diamond 
<it  the  end  of  Ibe  steei  rod.  An  vuJI  as  drills,  .J 
/a brawl  ol«>  manulUehired  .1  Kink-  |o  [xrRii  m 
lvsIu  lithotomy. 

Other  instrument  discussed  byal  /ahraivi  in- 
clude cauterization  L^k>(>  of  various  shapes  <inct 
sizes;  scalpels,  very  sharp  knaves  thai  are  used  ftir 
Hluking  Lk  vjnely  ml  incisions;  honks,  usutilh  wilh  ■ 
■Li  sharp  or  blunt  hall'  circular  end  that  are  still  used 
and  named  in  the  same  wsiy  (hluni  honks  were  in 
scried  in  the  veins  so  dear  blood  clots  slurp  hnnks 
uenj  usrd  to.  hold  :nut  liJi  sndl  pieces  i>l  tissue 
so  that  they  codd  ho  extracted  and  to  retract  the 
ed«es  ol  wounds);  lorccps,  meLsl  insli  11  men  Is  tv'l'h 
two  handles  used  in  medical  operations  for  pick  Lug 
ups  pulling  and  holding  tissue  (crushing  foixeps 
used  two  jaws  lor  crushing  and  removing  nnoary 
bladder  stuncs;  delivery  lurcqvt  had  n  sprni  tfrui 
Lar  end  designed  to  put!  Hie  foetus  front  i£s  mother 


ji>  instrument  still  used  todav). 


Ox. 


I 

Remember  what  was  asked  earlier;  'the  person 
then  says  "these  are  surgical  instm meats  (tint 
hospitals  today  and  (rcini  hospitals  a  thousand 
years  a^a  You  have  to  separate  them  into  two 
grtmpis,  Co  li  Id  you  do  if?' 


?&j*J+~0  a^^ife  r^****^  ^ 


o-r" 


^t>- 


*- 


^  Surgery 
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Rcfaiv  ri^hl  in  J  [Ht-rliMl: 
I'l^cvniur^  fihiiuHmv*  in 

St'jv  I  ud  Ji  n  -S.sItli  :■.(.  ■  n  ■;.■,:  r  ■■ 

Jc  i  rr  rcfrrvycif  *J-  ktn  ttuy  ft  if* 

ilkiilraUdLi  she  iritf  LmrrH 

nl  [i-iLEL-nl  \  jikI  fchwviiui 

Saeti.vkhii  Sabuik.tJugkj  was 

,1  pliy*kMn  riwii  Ahil^.l 

~luriu.-v. 


Modern  sl  rgfry  is  a  highly  sophisticated  culmination  of  centuries 
of  innovation  hy  dedicated  people  bent  on  saving  lives,  This  life- 
saving  ethic  was  healing  in  ihe  heart  of  Muslim  southern  Spain 
a  thousand  years  ago,  where  the  Muslims  performed  three  types  of  surgery: 
vascular,  general  and  orthopaedic. 


Uneol  ihe  nioM  famous  Muslim  sirrytotis: 
at  ihis  linw  li\ed  in  <  'orduthi  at  the  height  of 
TstamicclvihxEiliorL  Aluil  Qusim  KluiLit  lIue 
a  J  Ahbas  a!  Zahrawu  was  known  in  theWVsi 
sju  *VhuLasis  jikI  you  t  an  read  more  about  his 
work  throughout  thin  Hospital  chaplei:  He 
< j|i ser \ ed ,  C 1  u m i» 1 1 1 .  | *i  :u  i i sed  lI l id  L"e.s| hjmiL'i!  U > 
each  of  hiv  pjtienh  wuh  skill  nnd  in^emiity.  So 
much  So  that  he  was  recognized  in  his  tluj  as 
an  emineul  surgeon  un  J  wj*  court  jihyjtfeiun 
to  l  he  rgkrof  jI-  Vmiahis,  al-Man^iar 

I  le  revolutionized  surgery  by  introducing 
new  procedure*,  over  two  hundred  surgical 
lliSlnemeiiK  and  £lvta£  dimmed  ace*  ui  ill*  of 
the  lull  denial,  phurinaceulicaL  and  sur^knl 


disciplines  of  his  Lime.  I  lis  hook,  ttt  lltirif, 
also  esublished  the  rules  of  prat  lival  medicine 
hy  emphasi/tni'  the  dos  ami  don'ls  in  diittieJ 
every  medical  Mitral  ion  encountered. 

VI  Zahrawi  has  a  lisl  of  1ir5ts  to  his  name  and 
reading  lm 1  ui  ricuhun  vitiie  is  impressive  to 
jc.id.  New  protetUiiesliL-lnUodiKed  invluded 
eal^uL  lor  internal  ^lik"hm^h  win  eh  is  still 
used  in  I  he  sinifJesl  to  llir  most  LompliejleJ 
sur^er^  tinkiv.  (  jIi^uL  scetiis  io  he  i\\c  oidy 
luilural  suhslaiKe  ca|xihk:  of  dissuh  inland 
bt-iiiy  aecepted  hy  Ihe  body. 

\tLhoiik>h  al-/jihrawi  was  the  f^rst  hi  u^e  ealyul 
in  SFtiii^aerv;  it  wa^al  Ky/i  who  u as  the  lii%|  tn 


.» 


I 


use  animal  (sheep}  j»ut  fur  sutures,  and  Al  Zahrawi 
also  used  tw isied  libres  from  slimes  of inus^kal 
lii-Htrumt-'EiLs  for  surgical  purposes 

Responding  to  ea-Ji  l  jsc  with  in$>enuityb  he  revolu- 
t  ionized  medical  procedure*  in  many  ways  like  us- 
m#  bone  replacement  lor  lo^l  teeth-  describing  how 

to  con  iief  I  >olhuI  led  ti  to  those  that  were  loose  by 
gold  orsihei  utll-h  uilioduciiL-ga  surgical  treatment 
lor  sagging  breasts;  bcin^  die  lirsi  to  use  cotton 
U i  control  bleeding:  performing^  tracheotomy; 
repibrlv  U^tng  plaster  casts,  and  lor  calculus  in  the 
urethra,  he  introduced  the  technique  of'  using  a  fine 
Jem]  iiiM-iteiE  lli:uu»]i  Mil"  urinary  p;issai;e. 

He  &jbo  deLailed  how  in  remote  a  urinary  bladder 
stone  alter  l  i  usIleii^;  it  wilh  a  sell  descried  instru- 
ment, I U  diM ;iis\t'tf  ssmple  Misery  tike  iu*se  |K>typ 
leiitmal  and  complicated  procedures- like  lite  re- 
moval ot  a  dead  baby  usiny  special  forceps  he  de- 
i  ised  him  sell,  hie  merit  ions  cauterr/iug  or  burning 
ihehfciil  Lo  relieve  pain  and  how  to  cor  reel  shoulder 
dislocation. 

Willi  liII  his  innovations  he  kept  bis  patients  in 
mind,  and  in  urdej  oui  to  frighten  them  in  his  sur- 
gical operation^,  he  iuvenled  a  concealed  kiiili-  to 
open  abscesses,  In  the  caseof'lurwllectomies,  he 
befd  (he  loiiiuie  with  a  tongue  depressor  and  then 
removed  the  swollen  Jonsd  holding  it  wilh  a  hook 
a] id  snipping  it  oil  with  ,1  scissor  like  instrument, 

I  hU  had  transverse  blades  whidi  cut  the  ylaiul  and 
he'd  it  Lor  removal  Ironi  I  htr  tin  oat  so  the  patient 
didn't  choke. 

Al  /ahKmL  hkeall  Muslim  surgeons,  displayed  a 
sensible  ami  humane  icluuaiice  lu  undertake  tlu- 
riskier  nnd  most  painful  opcraUonslike  all  Muslim 
surgeons,  its  iliey  were  aware  of  the  discomfort 

I I  Ley  indicted  on  patients.  J  his  was  a  dft-i&ive 
hrcLiklimiudi  in  the  relationship  between  l  lie 
surgeon  and  !he  patient. 

Al  /.lhrau  i  devoted  4  ihaptcrs  (4)  and  M  ot 
I. is  surfer)  book  iu  the  topic  oi  performing  a 

I  ran> valuta!  tvsLoiitlsolom),  ihe  removal  ofslones, 
Ou  Surgery  was  ontv  one  of  the  thirty  books  to 


niake  up  al-Tiisrif,  so  this  makes  you  appreciate 
the  amount  of  work  he  did. 

I  fe  also  described  the  operation  to  remove  bladder 
stones  ^  or  irfhe  Lesser  i  >pc  ration1,  ApptmtHlS  frthi&r 
as  it  was  called  in  llu  Middle  Ag*'s,  and  this  was 
similar  to  the  one  in  the  Sustirutn  Samhitu  in 

Hindu  Medicine,  Both  al  Razi  and  al-Zahrawi 
stressed  that  the  inner  incision  should  be  smaller 
than  Ihe  external  one  to  prevent  leakage  of  urine, 

The  stones  -.hodd  not  be  pulled  out  but  eviractcd 
by  forceps,  and  bij].  ones  should  he  broken  and 
then  delivered  out  bit  by  bit,  1  his  demonsi rales 
their  care  to  avoid  damage  to  the  tissues,  excessive 
bleeding  and  formation  of  any  urinary  fistula.  \l- 
Zahrawi  also  said  every  piei_e  should  be  removed 
because:  even  if  one  is  left  it  will  increase  in  size. 
I  his  advice  is  si  ill  stressed  nouadajs. 


MinJeiil  sut[j;]lj[  L-uiftU  J=nd 
eateul  dn  iml  Jiiler  mucli 
\i\\\u  Umim.'  iiiv^nkii  by  ill- 
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'Surgeons  must 
be  very  careful 
When  they 
take  the  knife! 
Underneath 
their  fine 
incisions 
Stirs  the  Culprit 
-  Life!'  % 

I' mil)  Dickinson 
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Kitvhl-  1  .^  quinary 

irmilrtlUTLft  in  Sn..JiJJ|U 

.S.i  Lm  ik  1 1  nglu&  .hi  rnth  nyat 
ru"  -K  htifttyyiih  il  I  uslrali  1134, 
llKtjtHitnH'iil  t>P  pilicnt*. 
.mil  >|imvm£  vjhuuk.  sur^l- 
lMjsh  n.od  U  fv%.  Si'i'i'k'tlc  I ej 1 
SgUjiUuOjjIu  Bfitf  .t  [ili}Mi.i,ii1 

from  An'tLi.h\  j,  The  key; 


Jn  gynaecology,  his  work,  along  with  that 
of  other  Muslim  surgeons,  was  pioneering. 
He  gave  instructions  ft>r  training  nud  wives 
on  how  lo  perform  unusual  deliveries  and 

remove  the  afterbirth.  He  also  designed  and 

intrtnluad  vai*i)ni|  dikiievs. 

Ibtt  al-Quftii  I3lp-ccntury  Syrian  physician, 
pointed  on  I  Ihedilliaik)  dT  surgery  in  a 
wot  nan  'because  she  may  be  a  virgin,  or  shy, 
and  a  finger  can  not  be  pushed  into  her  vagma 
in  inarch  of  the  stone,  or  a  big  incision  ma)  he 
needed  .„  and  that  is  dangerous,  or  she  may 
be  pregnant  and  surgery  will  endanger  her 
pregnancy" 

As  well  as  al-Zahrawi,  there  were  many 
surgeons  in  islam  who  carried  out  ground- 
breaking work,  including  Ibn  Sina  in  the 
I  l,h  century,  who  was  from  present-day 
L>bekistan.  He  wrote  Canon  which  addressed 
the  breadth  of  medicine,  and  you  can  read 
more  about  him  in  Bone  Iracturesl 

In  the  opinion  of  Ibn  Sina,  cancer,  al-sarutan 
in  Arabic  was  a  cold  tumour  that  did  not  get 
inflamed,  and  was  painless  at  first.  Certain 
forms  became  painful  and  often  incurable 
when  they  reached  an  advanced  level  He  said 
cancer  grew  out  of  the  centre  just  like  The  legs 


of  a  i  rah*  from  which  it  took' its  name,  the 
interna!  cancers  appeared  wilkoul  I  lit  patient's 
awareness,  and  despite  their  pain,  patients 
could  live^nilr  king  wilh  litem.  Hie  only 
forms  of  cancer  upon  which  the  sur»oon  could 
intervene  were  the  limited  cancers:*  Here,  the 
incision  had  to  be  perfect,  so  all  of  Hie  tumour 
would  be  extracted.  I  lowevei\  surgery  was  nol 
always  conclusive  and  dt? finite,  lor  the  cancer 
could  often  reappear.  Ibn  Sina,  in  fact,  advised 
agauisl  the  amputation  o|  the  female  breast, 
for  it  favoured  the  spread  of  the  disease,  lie 
then  pointed  oui  thai  oxide  of  cupper  or  lead, 
although  unable  to  cure  the  disease^uuld  be 
efficient  in  stopping  the  spread  of  I  he  e&neer. 

Ibn  Sina,  like  al-Zahrawi\  spoke  on  many 
topics.  On  the  retention  oi  hkidder  stones  he 
explained:  Mf  the  patient  lies  on  his  buck  and 
his  buttocks  are  nLtW  ^ml3  be  was  shaken,  the 
stone  moves,  away  front  the  passageway  ... 
urine  streams  out,  it  ma>  also  he  easy  to  push 
away  the  stone  by  a  finger  in  Ihe  rectum,...  31 
that  docs  not  wnrkh  use  a  catheter  to  push  the 
stotie  back....  If  it  was  difficult  to  be  passed 
do  not  push  hank  "Ibis  is  quite  similar  to  how 
modern  urologists  handle  an  obstructing 
posterior  urethral  stone.  They  push  it  back 
either  by  a  catheter  or  eiidiw*copirally. 

According  ro  fbn  aJ~Quffh  surgical  treatment 
of  large  bladder  stones  wa?-  easier  than  that 
of  small  ones  because  the  large  ones  either 
stopped  in  the  u  ret  lira  or  were  in  the  cavity 
of  the  bladder,  and  here  they  could  be  more 
easily  fell. 

From  all  this  evidence  we  can  see  that  a 
thousand  years  ago  ailing  people  were  treated 
in  hospitals  and  looked  aftei  incredibly  well. 
Unlike  today  we  do  not  have  survival  rates  or 
statistics  of  success,  but  we  do  have  copious 
notes  from  the  great  surgeons  of  the  time. 
These  notes  of  practices  and  research  changed 
surgery  irreversibly,  tot  the  better  ol  alk  even 
us  in  the  2 11  century, 
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Isimbl:  TiiW  pjt^c  I ftH  11  J 
bimk  lr«*i  stating  she  ivorfc 
ip(  ftaliHi.  NiHtf  lli.ii  il  Hflw 
n-.nl  j-  through  Ar.ik-i  cli.it 
Kt  ftridd  Mi nl  Uil-  mirk  ill 
Circuk  Mli-niiirh  Hju-  Irak'n. 

nlli>  I_jE.it:  and  (irivk  til  Liter 
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Blood  Circulation 


THE  history  of  THfc  mscuvrm  of  how  blood  travelled  round  the 
body  is  as  intricate  as  the  veins  and  arteries  carrying  it.  Hie  ancient 
Greeks  thought  1  hat  the  liver  was  the  origin  of  the  blood,  believing 
food  reached  the  liver  from  the  intestines  through  the  veins.  h\  the  liver,  blood 
would  be  tilled  with  'natural  spirit'  before  it  continued  the  journey  to  the  right 
heart  ventricle,  and  then  lo  the  resi  of  the  body  parts. 


■r 


Then  Galeru  a  <  ireek  physician  and  scholar 
in  \hz  1     .entnry  t  l:„  made  Umber 
observations.  I ie  said  that  the  blood  reaching 
the  rijju  >idcot  Lhc  heart  wuiii  through 
invisible  ports  in  the  cardiac  septum  lo  the 
Il-ll  side  "U  the  In  !iL  1  leu  it    ui\   d  witli  ,'ii 
lo  create  .spirit  and  was  then  distributed  to 
the  hot!)-.  Accenting  to  his  views,  ihe  venous 
system  was  quite  separate  from  the  arterial 
system p  except  when  they  came  in  contact  by 

lor centuries,  this explanation  unaccepted 
as  the  truth  until  the  siior>  ol  discovery 
ie  emerged  in  16"' "-century  Europe,  when 
William  E  Lirvey  made  ground breaking 
nseaah  into  I  he  circulation  of  the  Ncod  mul 
the  function  ul  llu  heart,  Harvey  argued  thai 
the  hearl  Was  at  the  centre  of  the  circulatory 
sy*iemh  and  he  was  known  as  ihe  person  who 
discovered  how  our  blood  travels  round  our 
bodies. 

We  LI ,  ihats  niK  story,  because  in  1924  y  very 
inipoiLint  manuscript  was-  unearthed  and 
in  ink  know  n  to  the  world  hv  an  l-gyptkui 
physician,  J  *r  Muhyo  at  Deen  AkauL  Me 
discovered  a  seven  hundrtd  y^ar  old  treatise 
entitled,  ( 'ommerttarv  ou  (he  Anatomy  of  the 
t  \ition  of  Avst'tirttiti  in  the  E  Russian  state  lihiflry 
in  Berlin.  I  Ie  was  researching  the  hl^loiy  ut 
Arab  jVEcdklnii  at  the  medical  lacnlly  ul  Albert 
Ludvng  Univcrsttj  m  German  j.  1  Ins  dis*  overy 
revealed  M  important  scienlilk  laUs  which  up 


to  then  had  been  ignored:  the  hrsulescuplion 
of  i  he  pulmonary  k  in  u latin n. 

Ihe  manu^npl  Uoninivnfctry  tin  //jc  .\miiomy 

of  tint  (  uiioii  oj    Wit.fnntt  was  w  nil  en  by  I  bit 
Xaf is.  a  Muslim  scholar  horn  in  I  Jama.sctis, 
Syria  in  1210  CI"  and  edueated  at  the  karuous 
Nuti  Hospital.  When  he  graduated'  he  v,as 
invctfL  to  t..iino  b)  tht  -mllano!  Itjkjfpt  to 
work  i;ss  the  Principal  of  the  Nasiri  I  iospitaL 
founded  by  Salad  in  in  (  airo. 


(     *    >r 


V>  Well  as"  having  &  luisy  prnJevaonal  CAirccros 
j  physician  and  Itffjfrl  authority;  Ibn  Kiilis  wrote 
J  number  of  books  on  .1  Vfafich  ufjGtibH&tJI 
u  i  1  h  I  ii  s  i- 1  k  y x  .  k )}  wd  k  k  1 1  nw  I  l,'  J«e  .  I  h  C  s  l 
htu^k.%  iliLlndctl  fltttit  i)/  SlL\ t&l  (IlCiltthyi  ithht 
and  .Wi/tui/  /'jjnvfc^u'ifc  bul  his  big  work 
was  Qiiitffifijliirv  on  fhi1  AuiiliWh^  ofthciMiioti 
of  WhytuM. 

(iwmhiiiiitv  mi  litr  Aihitomv  of  the  Otwn 
of  Avion/in  w,ls  .i  dist  usvinu  ol  I  he  work  of 
another  ink- 1  liquid  j;iiint,  Ibn  Sma.  otherwise 
known  as  L,\vkci1iUi-  Avkeimy  wns  born  in 
SHE)  CH  in  a  smalt  vilLi^c  m  an  area  thai  is 
now  southern  Etnv- i a.  I  h*  was  J  polynia  Eh  who 
evidled  in  pJulosophy.  hw  ,uid  media  ne. 
Hut  .\aJis's  own  Mt.iliMC  was  responding  Ui 
Aviceiinas  inoiiinncni.il  t*urkh  called  <ntnm 
lot>hoilc  u  tiidi  von  tan  lead  iiiorcahoul  in 
thr  section  on  Hone  I  racluresi 

Iht^ahYs  to  in  ancillary  was  so  tamous  be- 
cause he  jiainih'h  studied  a-mldesv  riixd  the 
pulmonary  dtx~utatii.ni.  in  it  he  explained  the 


role  of  \\w  heart  md  lungs,  in  effei  1  the  res 
piratory  sVNlem,  ^mphasi/ioj?  that  blood  was 
purified  ill  the  lungs*  ulwe  it  U.ls  rdlncd  on 
ojntdU  with  the  air  in  ha  led  from  the  outer 
Jt^xosphere. 

In  one  paragraph,  he  describes  ihe  anatomy 
ol "the  heart  and  disagrees  with  Ihn  Si  rut:  Tie 
opinion  oJThn  Stiia  thai  the  heart  has  thrci* 
veiili  ides  is  not  cornet.  The  heart  has  only 
two  vcftLridea  ,_,  and  between  ihtsetwo  I  here 
is  absolutely  no  opening.  Also  dissection 
yivei  this  he  to  whiil  they  said,  ^s  ihe  septum 
between  these  two  c  w\  ttiev  i^  much  thicker 
than  elsewhere  Thchendil  of  this  blood  [thai 
is,  in  the  right  cax  iivf  is  to  go  up  to  the  lunsjjs, 
mix  ivith  whal  is  in  I  lie  Emiie^  ol  llLc  and  then 
pass  through  I  he  pulmonary  vein  to  the  left 
Cii.  it)  ol  lIil-  (wu  cavities  or  t!k  heart....' 

tin  how  the  Mood's  pulmonary  druilatory 
system  worked,  Ibn  Nafis  explained  thai  the 
system  ua\  based  on  the  movement  of  Mood 
from  one  dumber  ol  the  heart  to  the  lungs 
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DtOxygLTidk'd  Wood 


Vena  cm 

Right  venlicic 


Illi1  Motal  LircuLtlinn  system. 

c  vpl-umti  ilir  ptilmorury 
hint*!  ^imrLmon  s^icm,  i.e. 
Ilu?  ^vsIl-lii  m!  oxj^raliiiii 

nl  o^jjvn  ptioi  bit  Hill  J»y  ilkr 
hin]V>-  [1111  ri^lil  vlmIi  iti\ 

Llf  I J 1  ■_■  \\HAlf  JULinp-  ili'fm 

ltl-jULcJ  Itkuod  I  lj  llkL-  hallos 
LhruLi^h  Uji-  puLEinm;ir\  flr 

UTI0i  LvllOTC  U  L^mVbVMlilLCll 

lIihI  I  ben  i  i.l  mm  lo  Uilj  Ldl 
jtrnmi  «ir"ilv  iK-jrt  thuuijsii 
ih<-    -n.iiujji.irj,  vt-iuv  In  iJi.- 
]  T'1,  l  il'iiL  li  i\  Uril  I  i  ,i  rn  >  Lii-vf  y 

1,]  J -^  L  IT.  L' TL'i'    1|>L'    lllll  Ml  kill  LIT 

tii  Li  Lory  hWou  in  i^HllH  I  lie 
bloLul  ixluni*  Us  l he  IhmM 
l"ri>nn  I  he  boHii-xhvnoiiv* 
iihn  hW  urrouft  to  the  huAtl 
j  in  tLicdijjirAm). 


Lc-H  dl  nLui 


Le*l  vvnliflp 


kr 


i...  -  "i 


and  then  back  lo  a  different  chamber  ni  ihe 
heart,  According  lo  him,  nutritive  blood  pro- 
dut.ed  by  the  iiver  wa*  distributed  through  the 
veins  to  nil  the  organs  and  peripheral  parts 
oi  iEil-  horlvp  white  blood  cnliLineed  with  vital 
pneunia  (iiU  from  the  lungs)  flowed  I h rough 
the  ai  teries  lo  a.ll  parts  of  the  body.  His  inno- 
vation was  10  my  that  the  venous  blood  from 
the  right  ventricle  oi"  the  heart  (to  be  enhanced 
with  air  1rom  the  kmi;s)  had  to  pass  through 
the  lungs  before  entering  die  left  ventricle,  at 

wlndi  point  il  could  ennr  ihe  arteries  as  tuttf- 
rijl  blood. 

In  hi$  own  words  he  said:  ;..  the  blood  from 
the  riyhl  chamber  of  the  heart  must  arrive  at 
the  left  chamber,  but  there  is  no  direct  path* 
waj  between  them.  Ihe  thick  septum  of  the 
heait  is  nut  pcrlnralcd  and  due.*  not  have  vis 
ible  pores  as  some  people  thought  or  invisible 
pore*  as  Galen  thought,  The  blood  from  the 
ritflH  chamber  must  flow  through  the  pulmo- 
nary artery  to  ihe  lungs  spread  ih rough  its 
substance,  be  mingled  with  air,  pass  through 


the  pulmonary  vein  to  reach  the  leh  chamber 
of  the  heart....1 

In  modern  language,  this  fa  translated  as 
follows.  Blond  thai  has  viasle  in  it  Comes 
into  the  righi  atrium  through  the  large  vein 

aided  the  vcua  cava.  FilJed  Tn.-Hh  this  waste- 
rich  blood,  the  rii-ht  ill   lulu  then  contracts 
pushing  tlie  blood  through  a  one  way  valve 
into  the  right  venrricle.  hi  lutn  die  righL 
ventricle  fills  and  contracts,  sending  Ihe  Hood 
into  the  pulmonary  ai "ten  which  connects 
with  theiimgs.  [here,  in  the  L.aprlhn  re^,  ihe 
exchange  of  carbon  dioxide  and  uvjgen  takes 
place,  Ihe  blood  is  now  uxj-gcii-  rich  as  il 
enters  the  pulmonary  veins,  returning  lo  the 
Heart  via  the  left  atrium.  Tile  left  atrium  lilk 
and  contracts,  pushing  oxygen-rich  blood 
through  a  one  wav  valve  into  ihe  left  ventricle 
'Ihe  left  vent i  klc  contracts,  forcing  the 
blood  into  the  a  nit  a  troni  wJikh  its  pom  ney 
throughout  the  body  begins. 

I':.l  s.  impni  unit  nhsi  i  . .  I;  ■  ■  .     «-i  ;  -.uwn 

in  Europe  until  three  hundred  years  later, 
when  Andrea  Alpa^ool  [*elluno  iranskUeJ 
some  of  Ebn  Natis'  writings  into  1  at  in  in  I  5i? 
following  this,  a  number  l^H  attempt  *  were 
made  to  explain  the  phenomenon,  including 
by  Michael  Serve  tus  in  Ins  hook  i  an  Khaniuni 
KfShtulio  in  13 33  and  [ieakktsCioloiiibo  in  his 
book  [">e  re  Anatomica  in  1559.  e'inallv  it  was 
Sir  William  I  !arveya  iji  \bl$,  who  wa%  credited 
with  for  the  discover)1  ot  die.  whilst  Ibn  Natisi 
rec^aincd  as  the  pioneer  of  the  lbsi-r  or 
Lpuhr:onaryi  circulation. 

tt  was  onl>  in  ]4>>7  that  Ibn  Katis  was  ueilited 
wish  the  discovery.  He  had  died  Jess  than 
stven  hundred  years  e^u  her  in  1 28 S  CM  alter 
do'i.-iiiiLi  lii-  Innise  :-iuf  libr.n^  in  l  h  -.  n„a..i-i  v 
constructed  a  I  Ma  nstirr  IkispUul  in  (^iix*r 


'Anyone  who 
wants  to  be  a 
good  doctor 
must  be  an 
Avicennist.' 

Old  hump  tan 
cum  mon  saying 


n 


Ibn  Sina's  Bone  Fractures 

IBNE  sirvA,  known  as  avicenna  in  the  west,  was  so  highly  regiird^d  I  hat  he 
was  compared  to  ( lalen,  the  ancient  Greek  physician,  and  he  w 'as  known  as 
the  Xialen  of  Islam!  Because  ol  his  great  celebrity,  many  nations  competed 
to  celebrate  his  anniversary  with  1  in  key  being  the  first  in  IV 3 7,  nine  hundred 
years  alter  his  death. 


To  appreciate  his  contribution  in  de\ x loping 
die  philosophical  and  mcdicul  sciens-es,  M 
member*  of  PNJ.S(  !Ote(d irate* !  a  t  Kc»tj^..llh1 
years  alies  his  birth  in  [yWL 

He  was  born  ixi  Alshiiiiii.  now  in  liztwkj&um, 

and  left  aged  twenty-one,  spending  the  mil  of 
his  hie  in  vji  eolis  J'ersian  l(»wn\  becoming  a 
rcno^  ned  philosopher  and  medic.  "Through 
his  lilt  lie  eoinposed  27d  ui srk\s  .til  ivriOen  in 
Arabic,  except  Tory  few  small  bunk*  ^rilten 
in  hLs  molhe-r  tongue,  Frisian.  Uoloi tnnalel); 
most  of  these  work*  have  been  lost,  hut  there 
are stilE  &kty  eight  books or treatises  a\ aihbie 
in  eastern  axul  western  libraries. 

Me  wrote  in  all  bra  belies  ol  science,  but 
he  was  most  interested  in  philosophy  «md 
medicine,  so  some  recent  historians  called 
him  a  philosopher  more  than  ^  physician,  bur 
others  say  he  was  ihe  'Prince  of  the  Physicians 
during  the  Middle  Agc>, 

tog  majority  ofhfs  wnk  was  in  medicine. 
Forty three  works  were  in  this  area^  twenty 
four  in  philosophy;  tuenty  six  in  physics; 
thirty -one  in  theology;  twenty- three  in 
psychology;  fifteen  in  niiitlieiualit.s:.  iwcoty 
two  in  logic* and  five  in  Quran  interpretation. 
He  &]m  wnM  on  asceticism,  feve  and  niusic, 
and  he  wrote  some  stories. 

A I  (jet  tuu?  fitil  iibb  or  CWc  qflimts  w 
Mcdicim  was  his  most  important  work,  and  is 
hnmvn  in  I  riglish  as  the  QirKW,  It  was  written 
in  Arabic,  and  has  been  described  as  the  most 


famous  iiUvlical  (eubiiLsk  ever  \vi itlcn.  bciause 

its  a  unique  ■  reference  [nil  of  all  medical 

k i \ov* led ge*  ^4-iS  I lered  ( ro 1 1  ■  i  i  l j in  e l\  i 1 1  /al ions 

until  Ins  time. 
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j7jc  i  ii?jiiFj  <►/  A'Jck  J*  fun1  N  1 1  ^bi  Si.[i.»  f  Avlc^firmlr  tie 

sLirK  with  S  n>Ll  .iiul  SUpj^lc  .illCIl  .IITlI  J^llutLUhUl;*  Ui 

i'ri^jiu^l  Mn| fc.nnm.nl  IphuEi)  .Hid  Kb  dffttfni&Hlta  .urn  I 


H\  (he  I211  cenlurj  the  essentials  o] the 
(.'mum  Here  uuidensed  In  make  ilic  ideas 
more  readih  accessible,  a  rid  cum  mo  n  lanes 
Were  Wiitkn  tea  cbrdy  Lhf  contents.  I  lie  mo*  I 
popular  abaci  ursiou  uas  called  Ihcl  ottttsf 
tlouk  in  \L\iitim\  written  111  Syria  1))  Ibn  Nafis, 
whodkdin  12HK, 

I  In-  (  "iiijuii  was  made  up  uf  live  hooks.  The 
fit  si  was  concerned  with  ^enerd  medical 
principles;  ihesixond  with  materia  medka; 
I  hi-  third  Willi  diseases  mi  111  'ring  in  a 
particular  pai  r  of  the  body;  the  lourth  with 
diseases  aoi  specific  Umiiuh  bodily  part,  like 
fevers  and  also  trail  mark  injuries  such  as 
[jailurcA  .ituS  diNl(K\ii[ijiiMif  tKJEiE\s  jinl  jniMs, 
Hit1  find  hook  contained  a  formula  giving 

reCl]iCS  foi"  COllipOUnd  fi'ilietlK'V. 

Ihc  fourth  book  about  fractures  had  two 
[realises:  one  was  called  "Fractures  as  a  Whole' 
ami  the  second  was  "Iracfiiiis  uf  I  .very  Umir 
Separakty.' 

Ii  frs.1uri.rs  as  a  Whole"  des^  ribed  (lie  causes, 
types,  forms,  methods  ol  treatment  and 
crmiplicalious  ol  hat  lure*,  talking  about 
cUrres  in  general  while  Trac  lures  of 
livery  Hone  Separately'  looked  at  the  special 
characteristics  ol  fracture*  of  each  bune,  Ibn 
Sina,  hy  urfing  Lhns-  form  of  explanation  was 


very  close  to  follow  my  I  he  I  or  mat  uf  mculei  n 

medical  text  hi  30  k*. 

fie  drew  attention  in  the  necessity  <>1  not 
splinting  Ihc  iiatluie  unmrdiatcb,  advising 
postponing  it  beyond  the  lift  I  day.  Unlay,  llii.s 
is  called  the  J  henry  of  Delated  ^pl  tillage,  at  id 

now  Protessor  CreuriTi?  Perkins  Ls  considered 
the  pioneer  uf  this  theory. 

Ibn  Sina  talked  about  what  is  now  called 
1  Kennels  fracture  iWG'a  thousand  years 
bctbrv  Beimel. 

The  arrangement,  comprehensiveness  and 
methods  of  explanation  of  die  Ctimm  were 
lery  dose  to  the  layout  of  modern  medical 

textbooks  with  icgard  lodas^ilicatioii,  causes 
ol  diseases,  epidemiology,  s)  mptoiris  and 
signs,  and  treatment  and  prognosis.  This  made 
the  iMtum  the  most  wide!)  used  metluaj  book 
in  both  Muslim  and  European  countries,  and 
it  was  known  lo  I.Limp^insin  Ihe  1.2'1'  tejiUjry 
Latin  translations  of  Gerard  of  i-tt?imjm<  It 
remained  lei  use  in  rr.edu  a  I  sehools  at  Lou  vain 
and  MontpeJlier  until  the  17"  century,  and 
according  Ui  the  |uurnal  ol  L'XJiSCO  it  was 
still  in  use  J I  Brussels  L.'niversTly  until  SytW, 
well  into  lt:0  agent  "modern  medicine. 


'Medicine  was 
absent  until 
Hippocrates 
created  it 
dead  until 
Galen  revived 
it,  dispersed 
until  Rhazes  (al- 
Razi)  collected 
it  and  deficient 
until  Avicenna 
(Ibn  Sina) 
completed  it/ 

De  Poure\  European 
physician 
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Notebook  of  the  Oculist 

Ni  arjy  i.VLRY  mipu;al  book  by  Muslims  a  thousand  years  auo 
covered  some  aspect  ol  eye  diseases  Their  studies  were  limited 
only  because  animal  eyes  were  used  instead  ot  human  eyes,  because 
the  direction  of  the  huiv:<tn  budy  was  considered  distvspix riful  in  principle. 
However,  lhaL  clicin  t  stop  the  oldest  pictures  ot  the  anatomy  ol  I  he  eye  from 
being  constructed. 


Muslim  e\e  surgeons  or  ophthalmologists  of 
I  Jit:  10'1' lothe  LV  a.'iitiiiiir.s  twit-  performing 
operations,  diwcLing,  discovering  and 
writing  abom  tiiL-ir  finding  in  texibooks 
and  monographs.  According  to  Professor 
Hirschberg*  an  eminent  20:l  century  German 
Prolessnr  of  \  led  seine,  thirly  ophtha] mology 
U  fctbook    were  poJiki-d,  .  ;.■,;  kiMiltvr  ■. 
them  s.t ill  exist  today. 

Modem  terms  were  used  tike  conjunctiva, 

cornea,  uvea  and  retina.  Operations  on 
diseases  of  the  lids  like  trachoma,  a  harder,  int* 
o(  the  inside  of  the  lid,  wen-  ylso  common 
practice  The  treatment  of  glaucoma,  an 


increase  in  the  intraocular  pressure  of  the  eye, 
under  the  rmme  oPheiKLuhe  oflhe  pupil'  was 
popular,  bul  the  greatest  single  contribution 
in  ophthalmology  by  ihe  Muslims  was  in  di^ 
treatment  ol  cauratK 

The  term  tor  cataract  in  Arabic  iis  dl-tiiti  uuzul 
\iyn.  Mil  means  wales  or  v^aler  descending 
nolo  the  eye,  ivhidi  is  l  he  water  act  iinmlatin^ 
in  lhL?  lens,  making  u  io^v  and  cloud y. 

To  restore  vision,  a  I  Mausihr  from  10  '- 
century  Iraq,  designed  a  hollow  needle  and 
inserted  it  through  the  liminis,  where  the 
cornea  joins  the  conjunctiva,  to  remove  the 


Ir 


w-Lu.u  I  by  hi i.:Lk>fi    I  !iis  type  ol  riiLu-,-i< f 
opLTiUinr..  nmnnj;  othurs,  h  still  carried  out 
today  with  some  added  modern  techniques. 
*ueh  as  freezing  die  lens  before  suction. 

Rftiffl  his  study  and  practice  he  then  wrote 
the  Hook  of  Chain's  hi  ilw  livatntent  of  iic 
Dh&Wi,  which  discussed  forty  eigh!  disuses. 
"Ihh  maiuisoipt  (No,  #94)  can  Lie  found  in  the 
Fscoi ial  Libra  i  >  in  Madrid*  Spain. 

Until  the  20  "  century,  aUMawsilrs  work  was 
only  available  in  Arabic  and  a  l!Vll-cenriiry 
Hebrew  translation.  1 1 1 c- 1  iennan  version 
was  made  u*  iccemlv  a  v.  1905  hy  EYuEussoi 
Hirv  hln-rt:  who  wrote  that  al  MtwsiU  was; 
fcIhjt*  most  clever  eye  surgeon  of  the  whole 
A  i  nli:  ^i  ii  3  ilt-rnUire! 

A  umlemporary  of  al-Mawsili  and  the  most 
famtHiMif  -ill  the  oculists*  of  (slam  was  Ali  ibn 
[sa,  also  from  10* -century  Baghdad,  Iraq,  He 
wrote  I  in-  Notebook  ofthg  Oculist  and  this  was 
ill*  most  complete  text  book  on  eye  diseases 
which  wjs  translated  into  I_aims  and  printed 
in  Venice  in  1497.  Again  Professor  Hirschberg 
and  his  fellow  eye  surgeon  Lippert  translated  it 
into  German  in  1904,  and  the  English  version, 
by  American  oculist  and  academic  Casey 
Wood,  appeared  !fi  1936. 

fbn  ba*s  book  Notebook  oj  the(kulisi>  was 

the  authoritative  textbook  on  ophthalmology 
Lot  ctT'lLirics,  dtrsLrihing  HO  eye  diseases, 
including  several  forms  of  trachoma  and 
ophthalmia, 

]|  h  also  the  oldest  Muslim  work  on 
ophlhal nvs Joy y  that  is  complete  and  survives 

in  the  original  state.  Dr  i  lyril  Elgood,  a  ?0n'- 
ccntuiy  British  medical  historian,  wrote:  "(he 
first  part  is  devoted  to  anatomy,  the  second  to 


'  Jimtqmy  of  the  eye,  I  rum  all'  -century  manuscript 

LTriii"  u>  Stic  n native  on  op-hlhal  n  ido^y  by  HLsnayn 
Mut|.  ^  4"  -cL-filuty  Chostmn  fmm  Baghdad.  \"uie 
tlul  during  Miifiilm  imlizdti^iu  Muslim  jnd  non  Muslim 
■>l.Im!i|;.lss  worked  sid-e  byT-iaV/Bhuie  ufcLs  no  pruiuJkt. 


'During  this  total  darkness  in  medieval  Europe  they 
[the  Muslims]  lighted  and  fed  the  lamps  of  our 
science  [ophthalmology]  -  from  the  Guadalquivir 
[in  Spain]  to  the  Nile  [in  Egypt]  and  to  the  river 
Oxus  [in  Russia].  They  were  the  only  masters  of 
ophthalmology  in  medieval  Europe.' 

I'lofciWir  J  Hirnchberp  en n clink's  his  address  hi  the  American  Medical 

A  s  stu  i  al  i  i  jii  ,  J  n  I  y  I *M  >5 
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Muhammad 
ibn  Qassum 
ibn  Aslam 
al-Ghafiqi's 
book,  The 
Right  Guide 
in  Ophthalmic 
Drug1 ...  is  not 
just  confined 
to  the  eye  but 
gives  details  of 
the  head  and 
diseases  of  the 
brain. 
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'Muslim  physicians  have  been 

in  the  forefront  of  the  elf  or  t  to 

prevent  blindness  since  1000  CE> 

when  af-Razi  became  the  first 

doctor  to  describe  the  nflex  action 

of  the  pupil  At  about  the  same 

time.  ...  al-MawsiU  invented  the 

technique  of  suction- removal  oj 

cataracts  by  the  use  of  a 

hollow  needle' 

Optometry  Today,  publication  of 

the  Association  of  Optometrists, 

England.  March  28,  1987 


the  external  diseases  of  the  eye,  and  the  third 
part  to  internal  diseases  of  the  eye  which  are 
nor  visible  upon  inspection.  ...Hie  nearest 
approach  lhal  Ali  makes  to  the  modem 
conception  of  eye  disease  as  a  manifestation 
of  general  disease  is  when  lie  ur^cs  the 
practitioner  to  realize  that  defective  vision 
may  be  due  to  a  disease  of  the  Stomach  Or 
brain  Just  as  much  as  to  an  incipient  cataract.* 

Ihn  Lsa  was  not  the  only  eye  surgeon  to  urge 
that  diseases  of  the  eye  were  a  sign  of  other 
ailments.  Abe  Rub  Muhammad  ibn  M<m$ur 
ibn  Abdullah,  known  as  al  Jurjani,  from  Persia 
around  lOftfl,  wrote  a  book  called  Thv  light 
cfthf.  Eyes  One  chapter  dealt  vvjlh  diseases 
that  lay  hidden,  but  whose  signs  were  dear  in 
ihe  eyes  and  visiom  like  ibird  nerve  paralysis, 
blood  disorders  and  toxicity 

An  oculist  who  has  been  imm  or  I  aliped  in  a 
bust  in  Cordoba,  southern  Spain,  is  Muham- 
mad ibn  Qassum  ibn  A&larn  al-Ghafiqi,  He 
lived  and  practised  in  Cordoba,  writing  a  book 
eat  led  The  Right  Guide  in  Ophthalmic  Drug. 


1  he  book  is  not  just  confined  to  the  eye  but 
gives  details  of  the  head  and  diseases  of  the 
brain.  Reporter  Rageh  Omar  said  in  the  RbCs 
An  Islamic  History  of  Europe  that  aUGhafiqis 
treatment  of  the  eye  disease  trachoma  was 
carried  out  until  World  War  I.  His  bus!  is  in 
the  municipal  hospital  of  Cordoba  and  was 
erecled  in  ]%5  to  commemorate  the  R0Uslh  an 
niversary  of  his  death. 

In  the  United  Kingdom  today  cataracts  arc  tlit: 
most  common  cause  of  blindness  in  people 
over  fifty,  bi:t  there's  good  news  from  the  Royal 
College  of  Ophthalmologists  who  say  that: 
'Cataract  surgery  has  excellent  outcomes  and 
makes  an  enormous  differettce  to  patients 
lives.  Over  three  hundred  thousand  cataract 
operations  were  undertaken  by  NHS  staff  in 
England  last  year  [2005  j;  making  it  the  most 
ronmionK  performs  d  cle<  live  operation  ir  the 
country!  Who  would  have  thought  that  al- 
Mawsihs  work  m  the  iO1   certury  wouh   have 
laid  the  foundations  for  au  incredibly  populai 
21    century  surgery? 


Cataract  rcmova]  operation 
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LcJT:  Different  botanical 

ipFLiti  trom  a  E  rent  iM-  by  Ibn 
alUaytaro!  Malaga  1 1*1,  cen- 
tury, giving  the  physiology 
of  plants  an^  dcM.  <  iption*  of 
then"  soiling  environment 
-IS  wrll  ns  ih^ir  mrjir  t*-%- 
[laiiL-c.  7}if  Idr  is  !rom  rh.£ 
niann^L.ripl  riJ  Kie/j  jh i i l I  the 
HrJiE  irom  llic-  manuscript 
a  l-Fikihn . 


It)ii  Samajun,  who  died  in  1002,  wrote 
Collection  of  Simples,  Medicinal  Plants  and 
Re  suiting  Medicines,  litis  was  a  classification 
of  plants  and  their  medical  properties  based 
on  the  work  of  his  predecessors.  Also  in  the 
1 T1,  century,  Ibn  Sina  in  his  Canon  listed  142 
p  roper  t  ies  0  f  her  ba  I  rem  e  d  i  es. 

Botany,  the  scientific:  study  of  plants,  and  the 
use  of  plants  in  medicine  went  hand  in  hand. 

While  men  like  Abu  Hanifa  al-Dinawari, 
called  'the  father  of  modern  botany1,  were 
compiling  vast  list*  ol  plants  in  books  like  his 
A  Treatise  on  Plants,  others,  tike  al-Razi,  a  I01h- 
t.enttiry  medical  scholar,  used  coJcbicum  as  3 
drug  for  the  treatment  of  gout. 

5  botany  became  an  academic  science, 
chemistry  was  advancing  at  an  incredible  rate, 
and  both  these  developments  helped  to  propel 
herbal  medicine  inio  the  mainstream.  Coupled 


with  the  appearance  of  improved  water  raising 

machines  and  new  irrigation  techniques  in  ihe 
UYh  century,  experimental  gardens  sprouted 
and  herbs  were  cultivated. 

Al-Andalus  or  Muslim  Spain  was  a 
springboard  for  herbal  development,  In  "  l:' 
century  Toledo,  Spain,  and  later  in  Seville. 
the  first  royal  botanical  gardens  of  Europe 

made  theii  appearance.  Initially  they  were 
pleasure  gardens,  but  they  also  functioned  as 

trial  grounds  for  the  acclimatization  of  plants 
brought  from  the  Near  and  Middle  Easi 

You  can  read  about  Ibn  al-Baytar  of  Malaga 
in  the  "Pharmacy'"  section,  but  the  basis  for  his 
work  Dictionary  of  Simple  Remedies  ami  food, 
an  enoimous  pharmacological  encyclopaedia, 
reflects  his  botanical  skills;  in  this  he  studied 
three  thousand  different  plants  and  their 
medic  a  i  properties. 


'and  the  leaves 
of  the  tree 
were  for  the 
healing  and  the 
restoration  of 
the  nations/ 

The  Bible,  UeveLttkui 
Chapter  22  verse  2 
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of  MdLi^u  llu-  tuppiciL^  nJ 
a  h^ihhjrn  ta-v  as,  ditiwii 
in  j  T"    untiify  iVrMiin 
lmmirtL-ripi. 
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Oiit  of  the  best  herbal  medicine  books 
was  produced  by  al-Ghafiqih  who  died  in 

U65.  Tliis  was  called  Vic  Book  df Simple 

Drugs,  It  was  exceptionally  accurate  and  was 
republished  by  Max  Meyerhof  in  figypt  in 
1932. 

Tn  the  I0111  century,  tbn  Juljul  wrote  a 
commentary  on  Dioseorides*s  nine -hundred- 
year  svild  book  Dc  Materia  Mcdiui  and 
translated  it  into  Arabic,  adding  many  new 
substances  such  as  tamarind,  camphor, 
sandalwood  and  cardamom.  He  also  identified 
many  new  plants  and  their  properties  along 
with  their  medicinal  values  for  treating  various 
diseare*. 

A  very  simple  but  major  breakthrough 
that  Muslims  made  in  herbal  medicine  was 
watching  how  the  herb  articled  the  patient. 
Now  this  seems  quite  an  obvious  thing  to  da 
but  they  were  the  only  ones  using  and  relying 
on  scientific  methods  of  experimentation  and 
observation  at  thai  time. 

Elsewhere  in  medieval  Europe,  books  on  herbs 
were  tare  and  known  only  amongst  a  small 


number  of  scholars,  and  until  the  end  of  the 
1  y  •  century  many  Europeans  were  using  the 
Arabic  teals  and  Arabic  versions  of  Creek  tt\ts 
translated  into  Latin.  So  between  1500  and 
I6CK1  there  were  about  seventy-eight  editions 
of  Diosco rides,  the  Greek  scholar. 

The  success  of  the  European  scholars  wus 
measured  by  what  they  borrowed  from 
Muslim  botanists  and  how  they  made 

Dioscorides  more  prominent,  but  lhmi*s  were 
not  going  well.  The  once  great  Salerno  school 
was  in  decline  because  of  a  lack  of  ability  in 
Latin*  Greek  and  Arabic,  and  they  did  not  fully 

understand  the  Greek  tex[>  as  most  oJ  tin:  time 
they  weje  .second-  L  a  ad  tianslations. 

Europea n  herbalists  were  frustrated  by 
ignorance,  malpractice,  faults  in  earlier  bad 
Greek  translations  and  also  from  not  hang 
ahJe  to  correctly  identify  ingredients  because 
they  were  described  in.  local  dialects.  All  this 
led  Sir  Thomas  Llyot,  a  H>"  century  English 
diplomat  and  scholar,  to  inform  his  readers 
that  he  derived  no  understanding  from  the 
ancients  and  that  they  gave  4no  little  profytc 
concernynge  myneowne  huh  he! 

Fortunately,  herbal  medicine  has  done  away 
with  using  mothers  blood,  which  wa.s  #om^ 
times  added  in  certain,  medieval  European 
recipes.  Today,  in  the  United  Kingdom,  one 
Br i ton  in  five  u*es  complementary  medicine 
and,  according  to  a  recent  survey;  one  in  ten 
uses  herbalism  or  homeopathy.  Around  £.130 
million  is  spent  on  oils,  potions  and  pills  every 
year  in  Britain,  and  the  complementary  and 
;*iUTi:.-iMr  Zik'tiiiiiLt-  :r:ti:.LMy\  is  eshnmU-d  lo 
be  worth  £1.6  billion  annually. 

For  Muslims  today  herbal  medicine  is 
regaining  its  importance  as  many  herbal 
physicians  have  started  to  emerge,  although 
in  villages  and  rural  areas  herbal  medicine 

has  persisted  throuj'll  tile  i.t  uluries.  a\  An 
integrated  pari  ol  Tradition. 
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ar  right:  A  rabjc  ver&i  on 
fUtn&CDrides  Df  Materia 
kdicn  showing  :i  pharmacy 
jth  cbemitts  preparing 
indication*. 


Pharmacy 


IN  nearly  every  high  street  and  supermarket,  a  .pharmacy  or 
chemist  can  be  found.  Their  hours  vary  but  one  will  always  be  open  and  its 
hard  to  imagine  life  without  the  ease  of  popping  down  to  the  local  chemist 
to  buy  all  those  everyday  life  essentials. 


But  [hey  aren't  modern  day  concepts,  as 
pharmacies  were  springing  up  in  Baghdad, 
i  raq,  eleven  hu  i :  < !  re  d  y  esi  rs  ago.  A I  t  I  ]C 

beginning  of  The  9&  century  pharmacists  were 
independent  prufessKinals  running  their  own 
pharmacies,  with  the  skills  of  compounding, 
storing  and  preserving  drugs  being  handed 
down  from  father  to  son. 

These  farnijy  run  businesses  opcratinj;  in 
the  markets  were  periodically  (especially  in 
the  I21h  and  J3,h  centuries)  inspected  by  a 
government  appointed  official  tf J  AU \htti$ib, 
and  his  -Tides.  T:iey  c:hct.kcd  the  accuracy 
of  weights  and  measures,  as  well  as  the 


purity  of  the  drugs  used,  stopping  the  use  of 
any  bad  and  deteriorating  dmgs  as  well  as 
getting  rid  of  impostors  and  charlatans,  So 
all  pharmacists  had  to  satisfy  the  rigorous 
inspection  of  the  "Health  and  Safcl)  Executive* 
and  were  threatened  ^Eth  humiliating  corporal 
punishment  if  l bey  adulterated  drugs. 

Pharmacies  were  not  only  found  ir.  markets. 
Just  like  the  hospitals  and  clinics  of'Eoctay, 
those  of  a  thousand  years  ago  had  their  own 
dispensaries  and  manufacturing  units  like 
primitive  laboratories,  producing  various 
drugs  like  syrups,  electuaries,  oinlnienJs,  ;md 
olher  pharmaceutic^]  preparations. 


PRESCRIPTIONS! 

PICK-UP   &     DELIVERY  * 
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Su  the  practical  side  of  pharmacology  was 
well  developed  and  supported  by  scholars  like 
Sabur  ibn  Sahl  in  the  9*h  century,  who  was 
r!;i  first  physician  to  dcs^nlx  a  large  vane t) 
o!  dru^s  and  remedies  lor  ailn-ier-is-  a  I  Razi, 
who  promoted  chemical  compounds  in 
im:thc:  ie;  Ihn  Str.ii  describing  seven  hundred 
preparations,  their  properties,  actions  and 
then  indications;  and  al-Kindi  determfrsiiig 
and  -Applying  the  correct  drug  dosage,  which 
formed  I  tic  Isiasis  ol  medical  formulary. 

In  the  E  ['•■'  century.  al-Riruni  wrote  one  of 
the  most  valuable  works  in  (he  field  called 
TJjl1  Book  of  Pharmacology*  giving  detailed 
kiiowk'dgt!  of  the  properties  of  drugs,  and 

outlining  the  role  of  pharmacy  and  the 
Junctions  and  duties  of  I  ho  pharmacist. 

Other  influential  scholars  included  alZahrawi 
ol  Spain  who  ]. 1 1 ordered  the  preparation  of 
medicines  by  sublimation  and  distillation, 
which  meant  a  whole  range  of  new  drugs  could 
now  be  produced.  He  didn't  stop  there,  because 
a>  3iu  liad  ahead)  used  catgut  for  internal 
stitching,  he  took  this  a  step  further  and  also 
administered  dmi>  h  storing  them  in  catgut 
parcels  which  were  ready  for  swallowing.  So 
when  you  lake  u  drug  capsule  today  remember 
that  its  forerunner  is  over  a  thousand  years  old. 

Ai  /abrawis  work**/  /asfz/was  translated  into 
Latin  as  Liber  Scrvitoris  and  told  the  reader 
how  to  prepare  simples,  and  from  thesen 
to  compound  complex  drugs.  Be  also  gave 
methods  of  preparing  substances  like  litharge 
or  lerid  monoxide,  while  lead,  lead  sulphide 
(.burnt  lead),  burnt  copper,  cadrntap  marcaside, 
yellow  arsenic  and  lime,  and  numerous  vitriols 
and  salts. 

Abu  a  I  Mansur  Muwaffaq  broke  new  ground 
when  he  wiote  The  Foundations  oj  the  True 
Properties  of  Remedies  in  the  I01h  century.  This 
described  arsenious  oxide  and  he  knew  about 
silicic  acid,  One  use  of  this  today  is  in  pills 


that  help  form  a  protective  membrane  in  easily 
irritated  stomachs.  He  made  a  clear  distinction 
between  sodium  carbonate  and  potassium 
carbonate,  and  drew  attention  to  the  poisonous 
nature  of  copper  compounds,  especially 
copper  vitriol,  and  also  lead  compounds,  He 
also  mentioned  the  distillation  of  seawater  for 
drinking. 

A  primary  aim  of  the  pharmacists  was  that 
their  work  had  to  be  expertly  organized, 
making  it  of  maximum  practical  value  to  the 
apothecary  and  medical  practitioner.  This 
mean!  I  bat  they  listed  drugs  alphabetically  in 
tables  for  easy  referencing  and  quick  usage* 
and  medical  encyclopaedias  were  available  as 
full  works  or  sections  on  medical  specialities. 

These  early  drug  treatises  passed  into  Europe 
with  sill  I  his  vital  pharmaceutical  information, 
mi'. uen c i n g  1 3Eh-ce ntu r y  Eu  ropea n  phar mac ists 
like  Johannes  of  St  Arnand  and  Pietro 
d'Abbano,  a  professor  in  Padua,  Italy  from 
1306  to  1316.  Works  1  hat  took  this  European 
journey  included  books  by  Ibn  a  I  Wafid  of 
Spain  who  was  published  in  Latin  more  than 
fifty  times.  His  main  work  was  caikd  Thz  Book 
of  Simple  Drugs  and  ran  to  five  hundred  pages, 
taking  twenty  five  years  to  compile,  fin:  I  at  in 
translations  De  medic&mentts  simpticibus,  is 
only  a  fragment  of  all  his  work. 


Wh  1 1  st  t  nn  i  sl.il  i  rift  A  rabit. 
luxK,  AmcFH-^n  historian, 

Martin  {.evey.  friimd  ItjJ  l:j 
malion  un  LiJiiijjOuuddtu^.s 
pilta,  pastil  I  eSipovi'disrs, 
*v  t  ups  uilth  lotions  and 
:t'-  ■:!*;.  £i:-rt!-. 


Persian  pharmacy  jsr,  l2*h 
century.  Tms  e^rdirnwsrr  jar 
was  used  by  upoihctarn^  to 
Slorr  dried  NtK  rrmieraK 
ai:d  tnht:r  niediLir.es.  [lie. 
jj| RY.v.i\  sej t  factt  o I  pottec  y 
drug  jaiA  such  as  this  one, 
could  in-  easily  cleaned. 
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/■lhraivi  iiclrMEiLi^L'rL'd  hIixllI 
ruiud^r  lItli^-s  fcn  sUitiili* 
them  in  aal^itt  [mri-d*!  which 
wi'iv  tc-jdy  ktf  sn-iiUutviiVi  j 
forerunner  for  today**  drug 
cap&uflt1. 
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As  well  as  investigating  the  action  of  drugs, 
sleep  and  baihing,  fbn  a|  Wafid  also  wrote  on 
farming,  because  agriculture,  plant  cult  ivation. 
I  Kit  any,  chemistry  and  medicine  were  closely 
linked.  Tne  I3lh- century  Malaga  Muslim  Ibn 
alrJJaytar  was  a  fading  botanist  as  well  as 
the  author  of  the  largest  pharmacological 
encyclopaedia  that  has  survived  ro  our  time. 
Dictionary  of  Simple  Remedies  and  Food  is  an 
inclusive  work  on  simple  drugs  and  describes 
over  three  thousand  botanical  simples  listed 
in  alphabetical  order.  He  took  in  [urination 
from  over  one  hundred  and  fifty  authors  and 
Enterweaved  this  with  his  own  observations. 
A  I  at  in  version  of  the  book  was  published  in 
1 75$,  and  its  complete  translation  appeared  in 
1842. 

European  pharmacists  were  truly  inspired  by 
ifltijfc  works,  SO  Compendium  ammtttariorurn , 

v  i  itten  b)  well  knou  n  1  /  century  physician 


Saladin  of  Ascolo>  was  divided  into  seven 
parts.  It  follows,  exactly,  the  earlier  Muslim 
categorization  of  subjects P  including 
examination  of  the  pharmacist,  the  qualifies 
desired  for  the  pharmacist,  substitute  drugs, 
and  care  of  simple  and  compound  drugs. 

A  Florence  physician,  I  udovfcodal  -\-//.k 
'Joscandli,  worked  a  I  ihe  HcrEniine  College 
of  Physicians  which  produced  a  !  7:  'century 
Edition  of  the  London  Oispenmtwry*  litis  listed 
botanicals,  minerals,  simple  and  compound 
drugs  for  external  and  internal  uses,  oils,  pith 
and  cataplasms,  all  showing  a  Muslim  mark. 

Muslim  pharmacy  was  recently  revived  by 
an  American  historian,  Mai  tin  Levey.  He  fore 
he  died  in  1977  he  had  tnuislatEcl  Arabic 
texts  and  unearthed  huge  lists  of  therapeutic 
[rEarriiEntS:  books  on  poisons,  prEparEUious 
of  the  drugs  and  descriptions  of  their  use, 
and  substitute  drugs  {in  case  one  drug  for 
whatever  reason  was  not  available,  a  substitute 
could  be  provided).  I  Ic  found  information 
on  compound  drugs,  pills,  pastilles,  powders, 
syrups,  oils,  lotions  *\nd  toothpastes.  All  this 
information  is  another  rv minder  that  those 
<■:  :■.  tj'ioi.hjjid  years  ,\yo  vvcie  not  sulfc-ring 
horribly,  but  benefiting  from  sophisticated 
medicines  and  research. 
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European  Medicine 


MUSLIM  MEDICS  OF  A  THOUSAND  YEARS  A(rO  WOLlkf  be  happy 
to  lt;-ji  1 1  that  a  few  decades,  sometimes  centuries,  aftei  their 
deaths  their  works  were  being  translated  into  Latin,  making  them 
accessible  to  the  whole  of  Europe,  Even  more  people  would  benefit  from  their 
studies  and  as  they  wanted  to  better  society,  and  in  medical  terms  this  meant 
relieving  human  suficring,  this  was  an  excellent  development,  not  only  for 
them,  but  also  for  their  Christian  counterparts. 


The  9"  ■century  JGrt&t 
Mosque  of  ai-OjL}rrawaii 
in  luni^ia  wj^  ti  ^nmpb 


Tunisia  was  a  hotbed  of  medical  knowledge 
because  ol  a  pioneering  hospital  called  al- 
Qayrawan  that  was  built  in  830  GE.  You  can 
read  about  this  in  the  'Hospital  Development3 
section.  As  well  as  being  a  practising  hospital 
al-Qayrau3rt  had  medical  scholars  producing 
enormous  medical  tomes  of  knowledge  and 
these  were  taken  to  Europe  by  people  like 
Constant  ine  'the  African' 

In  the  I  Vh  century,  this  Tunisian  (Muslim  and 

later  Christian)  scholar  trtwsJcited  medical 
encyclopaedias  so  they  were  available  to  Latin 


speaking  Europeans.  This  revolutionised  the 
whole  of  medical  sludy  in  Rujope,  while  also 
creating  a  generation  of  prominent  medical 
teachers.  Con stan tine's  best  known  translation 
is  of  Vic  Royal  Book  by  lu"  -century  physician 
All  tbn  Abbas  al-Mdjusi»  known  in  Latin  as 
the  PariU'tfm.  It  was  printed  in  1  yons  (France) 
in  1 5 15  and  in  Basel  (Switzerland)  in  1336- 
This  is  amongst  the  best  of  classical  works  on 
Muslim  medicine. 


...  Creek  science ,  which  we  think 

of  OS  the  source  of  everything 

was  already  reformed*  already 

critiqued*  and  alternative  science 

was  buHt  in  if&  Islamic  world 

hence  a  Renaissance  person  would 

have  thought  about  Arabic  science 

being  the  latest  slate  of  the  art. 

Dr  George  Saliinh  Arabic  and 

Islamic  Science.  Columbia 

University  speaking  with  R&geh 

Omar  on  the  BBCs  An  Islamic 

History  of  Europe 


Consuming  must  have  had  ,i  head  bursting 
with  l  n  lorn  La  t  ion  1>ll  ,m.se  he  also  hanstated 
several  works  or  suh'ei.  ts  like  ^iicl>,  the 
stomach  h  mebneriuly,  ie>iyetfulne.ssh  sexual 
Enltrrcourst,  .md  most  importantly  'theduide 
for  the  Truvdkr  (johi^  to  Disttinl  (lout  it  rim. 
I  his  was  a  very  accessible  introduction  to 
pathology,  the  study  of  diseases. 

Vuk  Guide  for thi*  Tmvrller  0&ing  lo  Distent 
i  'otiHtritt  or  Travellers  Provision  was  a 
medieval  bestseller  writ  I  en  by  the  physician 
ibn  al-Ja^zar  who  practiced  and  studied  at  al- 
Qiiyr.HVLin  [u»s[5Lill!  ']  here  he  died  in  Qtt,  over 
eighty  years  old,  leaving  24,000  dinars  and 
twenty  liveijuinhiiA  (onequiniar  is  loriy  live 
kilograms)  of  books  on  medicine  and  nther 
subjects.  1 1  is  legacy  also  included  a  treatise 
on  women's  diseases  and  their  treatment. 
According  lo  this>  menstruation  pLiyed  a 
central  role  in  maintaining  women's  health 
as  well  as  in  oil  wing  women's  diseases.  Siw.li 
writings  earned  him  immense  fame  and  made 
him  very  influential  in  medieval  western 
Europe, 

Cnnstantine  translated  Traveller  s  Provision 
into  latin  as  Viaticim pettgrimnik  and 
Syncs jos  translated  it  into  Greek  and  I  febrew 
us  Xt'dat  hti  dcrndum,  which  propelled  it  to 
international  bestseller  and  most  read  status. 

lust  as  Iravellers  today  seek  advice  on  how 
Lo  handle  all  kind.s  of  ailments  on  the  road, 
travellers  in  medieval  limes  also  needed 
a  reference  book  to  see  them  through  the 

bad  times.  Not  onlv  tor  travellers,  traveller's 

j 

Provision  was  a  systematic  and  comprehensive 
medical  work  accepted  into  the  so-called 
Articelh  or  Ars  medic irwi\  a  compendium 
of  medical  textbooks  widely  used  in 
medical  schools  and  universities  at  Salerno, 
^iofrtptlher,  Bologna,  Paris  and  Oxford.  It 
contained  ie  mark  able  deseriplinns  ofsmaJIpox 
and  measles. 


Tlie  cov^r ot  j  liV-i.c'rHnry  illustrated  we  irk  hh[.vwif|j«  t^>riTbiaii- 
tinc  iht  African  Iceiimrgat  t\\n  %cho<>[  of  Sat^rnc.  ^on&Mnhiic 
was  an  I  V   century  Tunisian  Christian  (originally  Mu>lim)  who 
translated  medical  encyclopaedias. 
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The  European 
medical  system 
is  Arabian  not 
only  in  origin 
but  also  in  its 
structure.  The 
Arabs  are  the 
intellectual 
forebears  of 
the  Europeans/ 
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Ibn  al  [hallibi  and  recently  published  in  Oman. 

Constar.tine  was  not  alone,  as  has  translation 
work  was  continued  by  his  pupil,  a  Muslin 
called  Joannes  Afflaci us,  also  known  as 
Joannes  Samcenus  or  John  the  Saracen,  who 
died  in  I L 03.  He  was  a] so  a  physician  at  the 
Salerno  f'.o-spitaU  and  authored  treatises  on 
urology  anil  fevers. 

The  translated  Arabic  works  soon  became 
popular  in  all  centres  of  learning,  including 
Salerno,  a  major  centre  of  learning  in  Kurop? 
with  its  medical  school. 

Oilier  translated  medic* I  works  lhat  had  a 
major  impact  on  Europe  included  those  by  Ibn 
Sina,  known  as  the  'Prince  of  Physicians'  in 
the  West.  His  UT   century  Canon  was  another 
enormous  medical  encyclopaedia  which 
remained  the  supreme  authority  in  the  world, 
dominating  the  medicel  sciences  for  around 
six  centuries  describing  over  seven  hundred 
and  si  My  drugs.  You  can  read  more  about  him 
and  his  work  in  the  'Bone  Fractured  section. 


His  scientific,  philo-snphicaland  theological 
views  left  their  mark  upon  m*my  important 
figures  such  as  Alberts  Magnus,  Si  Ihomas, 
Duns  Scot  us  and  Roj^t  Bacon. 

Ihc  first  known  alphabetical  classification 
of  medical  terms,  listing  the  names  of 
illnesses,  medicines  physiological  process 
or  Treatments  was  called  Kifrih  til-  Ud'a  or  'Ihv 
Bock  of  Water  Written  by  a  I  A/.di.  also  known 
as  Ibn  al-Thahahih  il  was  called  Kihth  at  Mtiii 
because  the  word  aj-Ma't\3  the  water,  appears 
as  the  first  entry.  I  he  author,  who  died  in 
IU33„  in  Valencia,  Muslim  Spain,  !dt  this  nine 
hundred  page  manuscript  for  the  benefit  of  his 
contemporaries  ?,rd  frhiiei-cnentlions 

Al-Razi's  twenty-volume  %  xim  prehensile 
Book'  covered  every  branch  of  medicine. 
Translated  into  Latin  as  Lih$r  l*ontihen&,  it 

was  probably  the  most  highly  respite  ted  £nd 
frequently  used  medical  Lest  hook  in  the 
Western  world  for  several  centuries.  It  was  one 
of  the  nine  books  that  composed  the  whole 
library  of  the  medical  faculty  at  the  University 
of  Par  is  in  1395. 

.lieu  there  was  the  work  of  al-?.ahiawi,  an 
outstanding  physician  in  Cordoba,  southern 
Spain  around  the  year  [QOO.  J  lis  weighty  tome 
of  medical  knowledge  was  known  as  at  Itisrif. 
Its  complete  name  wttAt-Tasrifti-num  Ujizfi 
an  at-soaSif.  In  l.iiplish  it  was  known  as  The 
Arfitfngr.mcnt  of  Mediant,  although  the  literal 
translation  was  'The  book  of  enabling  him  to 
manage  who  cannot  cop£  with  the  comple- 
tions1, which  is  very  explanatory  as  to  its  con- 
tents. So  this  was  a  very  practical  guide*  re- 
markable for  its  eyewitness  pergonal  accounts. 

The  whole  work  made  up  a  compendium  of 
thirty  volumes  compiled  from  medical  data 
that  he  ace umu bred  in  a  full  medical  career 
and  practice,  He  apparently  travelled  very  little 
but  had  wide  experience  in  ti eating  accident 
victims. 


Whai  wM  outstanding  about  the  hook  was  thai 
it  established  I  hi:  rules  oi  praelii:  a)  iiiedii  ine  by 
emphasizing  the  dos  and  doirts  in  almost  Pttfciy 
medieal  sjlualEon  enuouukTed,  Mien  il  went  on 
to  give  (he  solutions  an  J  L real  merits  al-Zahrawi 
had  discovered  .mil  find;  tuned  during  this  [nrig 
experience. 

A f -  Iif5f^  if  1 1 1 1 i [ hi d  Lb l  s i 1 1 ^1  e  hesl  nied i e  va I 
source  on  surgical  insULinicnls  until  modem 
limes.  I  he  volume  "On  Surgery"  is  eslra  ordinary 
due  lo  the  illustrations  ol  over  two  hundred 
surgical  instruments,  which  you  Can  read  more 
about  in  tin.1  Instrument1*  of  Perfection*  seel  ion. 

His  surgical  lech  nil  jues  were  also  revolutionary* 
and  the  surreal  part  totiil  ftfsn/  was  t  ran  slated 
into  I  at  in  hy  tierard  o!  ( [remona,  with  various 
edUions  being  published  al  Venice  in  I  W\  al 
base!  in  1S41  an  J  UkfonJ  in  1778.  Now  all  Eiis 
knowledge  and  painstaking  operations  were 
auessibleto  Europeans  and  i^/k^n/became 
a  reference  book  and  manual  of  surgery  lor 
most  f:uropean  mcdiml  schools,  like  Sale r.  no 
and  lUonipelher,  playing  a  central  part  in  the 
inedkal  curriculum  for  centuries, 

Practitioners  also  used  il  and  I   Leilerc  a  I1; 
century  French  physician  and  medical  historian, 
summarized  the  impaci  of  al  lusrif  hy  writing 
Ihe  liairdalion  (of  itl-  ih*nj)  p laved  a  signifi 
cant  role  in  the  development  ai  medieval  sur- 
gery ill  lumpe." 

Al  TusrijcAn  hv  found  Unlay  in  many  libraries 
including  the  library  of  Congress  in  the  United 
Stales  of  America. 

I  astly,  we  stop  by  the  work  of  Ihn  Xafi^  a 
Syrian  phjsiciaivwho  died  in  1288.  lie  has  left 
us  the  (  tmipktc  ttiwk  on  Mt'ilhhu1.  which  was 
compiled  h>  eighty  volumes,  Mamist  ripls  ot 
pi  hi  iuns^  >i  I  hi  s  h  uge  \vi  i  rk  a  re  now  ava  i  table 
in  collei lions  in  Damascus,  Aleppo,  Baghdad, 
and  Oxford,  as  well  as  Palo  Alio  in  California 
which  has  d  large  fragment  in  Ibn  Naliss  own 
handwriting. 


Frederick  II,  Holy  Roman  Fniperor  md  King  ofSicify, 

a  very  modern  rutcr  for  his  time  (the  1 3**' century)*  was 

interested  in  the  work  oj  the  Muslims,  He  was  a  patron  of 

science  and  learning  and  sent  the  medieval  seholar  Michael 

Seott  to  Cordoba  to  obtain  works  hy  I  fn' -century  physic  ian 

Urn  Sina.  whom  you  can  read  more  about  in  Ibn  Sinus 

Bone  Fractures'.  Copies  were  then  distributed  to  existing 

schools. 


A  lototniedtial  knowledge,  techniques  drugs  and  remedies  were  received 
through  translation  bin  some  came  through  direct  contact  with  Muslim 
physicians  *is  they  treated  trusaders.  They  were  renowned  lor  I  heir  medical 
superiority,  and  even  Richard  fhel.ionhears  w.k  Healed  by  I  he  personal 
physician  of  Saladiii. 

The  hard  work  and  tenacity  of  Muslim  medics  was  quile  astounding.  "J  he 
pages  they  covered  spread  slumlords  til  hygieEit1  ami  preventative  medicine, 
aiul  they  were  responsible  for  the  improve  men  l  of  the  general  health  of  the 
masses  in  the  so-called  if  ark'  apes. 
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Arabic  Proverb 
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Life  in  cities  lite  9™  and  10!l  -century  Cordoba  in  Spam  and  Baghdad  in  Iraq  was  a 
pleasurable  experience.  This  was  high  civilization  with  free  education  and  health 
care  plus  public  amenities  like  baths,  bookshops  and  libraries  lining  the  paved 
i  streets,  lit  at  night.  Rubbish  was  collected  on  a  regular  basis  by  donkey  cart  and 
some  sewage  systems  were  underground. 

Neighbourhoods  were  peaceful  with  houses  off  main  thoroughfares,  connected 
by  narrow,  winding  and  shade  giving  streets,  all  within  earshot  of  the  local 
mosque  All  business  and  trade  was  kept  to  the  main  streets  and  public  squares. 
Gardens,  both  public  and  private,  were  an  imitation  of  Paradise  with  attention 
and  care  to  details. 

Huge  water  raising  machines  could  be  seen  pumping  water  from  rivers  into  the 
fields  and  to  the  Cities.  The  fountains  of  the  Alhambra  Palace  in  Granada,  Spain, 
still  use  the  six4iundred-and-fifty-year-old  water  systems  devised  by  Mushm 
engineers. 

/ 

Advances  in  architecture,  particular fy  in  arch  and  vault  buildings,  saw  huge 

mosques  and  crevice  spanning  bridges.  Domes  and  minarets  dominated  the 

skytine  and  were  so  impressive  that  returning  crusaders  took  these  ideas,  and 
sometimes  the  Muslim  architects  themselves,  with  them  to  build  on  European 
soil. 


svv 


(Wlftwleftta  right:  16*- 

ct-ntury  manuscriinL  »howiri|» 
the  hjwr  plan  gE  Diyarbalur 
in  South  £a&i  Turkey;  aerial 
view  nf  in  Andalusiar 
vills^Cr  /,ubcn>5,  Cordoba 
Spain. 


Town  Planning 


Just  AS  traditional  EUROPEAN  towns  haw  certain  features  ]  j  kc 
market  squares,  churches  aiid  parks,  Muslim  towns  were  also  designed 
according  to  the  local  populations'  needs,  based  on  loui  main  criteria: 
weather  and  landscape,  religious  and  cultural  beliels,  Sharia  % Muslim'  taw,  and 
social  and  ethnic  groupings. 


Many  of  ihese  uiies  were  in  fiercely  hoi  climes, 
so  a  lot  of  shade  was  needed.  To  provide  this, 
towns  were:  planned  with  narrow  covered 
streets,  inner  courtyards,  ter races  and  gardens. 

Religion  was  vital  to  cultural  life,  .so  the 
mosque,  like  a  church,  had  a  central  position. 
Around  this  mosque  grew  narrow,  wjndingK 

quiet  streets  that  led  away  from  the  public 
places  ink  >  privaie  life  and  en  J  Je  sacs.  Any 
economic  activity,  buying  or  selling  was  s  trie  Ely 
in  public  areas  and  main  streets,  leaving  the 
residential  and  private  houses  in  peace.  Social 
and  \e.yjstl  issues  were  handled  by  the  religious 
elite,  who  lived  in  central  places  close  to  the 
main  mosque.,  the  main  public  institution. 

The  city  had  to  stick  to  the  rules  of  Sharia 
(Islamic  Law)  in  terms  of  physical  and  social 
relations  between  public  and  private  realms, 


and  bet  wren  neighbours  and  social  groups.  So 
the  law,  for  example,  set  the  height  of  the  wall 
above  lliL-  height  of  a  camel  rider,  so  a  pa^er 

by  coutdnt  see  into  a  property. 

How  and  where  people!  lived  was  based  on 
families  and  groups  of  people  from  the  same 
families  and  ti  ~\h&$  with  similar  ethic  origins 

and  cultural  views.  Separate  quartei  sh  called 
Ahyaa,  developed  lor  each  yrtnip,  so  them 
were  quarters  for  Arabs,  Moor  a.  Jews  and 
Ollter  groups  Such  as  Audajtisians.  Turks,  and 
Berbers  in  cities  of  the  Maghreb,  Km rth  Afrka. 
Some  North  African  cities  were  divided  into 
quarter  a  loi  Muslims,  i  ihrisEians  and  Jews  ant! 
this  was  often  voluntary  and  not  exclusive 
Within  these  quarters  they  had  Id  o  ship  soli- 
darity, defence,  social  order  and  similar  rch 
gious  practices. 


Jhese  quarters  did  not  prevent  the  society 
being  Motility  cohesive,  as  ihe  general  trend 

was  to  follow  the  teachings  and  instructions 
of  Prophet  Mohammad  (pbuh),  who  had  said 
thai  Hlhere  Is  uoditference  between  an  Arab 
and  a  noil- Arab  except  by  the  extent  ol  their 
righteousness'  (narrated  by  Ahmad  b  Manbal;, 

These  extended  family  structures,  the  need  foi 
ptii-acy,  sex  separation  and  stLongLoinniunity 
interaction  could  all  be  catered  tor  by  the 
courtyard  hou&es>  and  the  neigh  bout  hoods 
they  c  rea  ted  then  rook  on  the  feeling  of  a 
semi -private  space.  I  his  was  because  the 
houses  were  in  ward -looking  with  lattice  work 
orj  windows,  pin  ate  doors  and  passageways. 

There  wasn't  any  real  i  ent  rally  administered 
rir^lanning.  Administrative  centres  like 
schools,  hftspiials  and  mosques  were  sup- 
ported by  private  religious  endowments  called 
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A  quiet  siiid  narrow  Corcfriba  street*  which  Is  a  typical 
fe^nrrof  oLd  Muslim  town  planning. 

waqfst  and  property  laws  were  left  to  custom- 
ary law  on  t  be  local  level, 

So  the  four  criteria  of  town  development. 
weather  and  landscape,  religious  and  cultural 
beliefs.  Sharia  'Muslim'  law,  and  social  and 
ethnic  groupings,  meanl  I  hat  urban  areas  grew 
in  zones.  The  main  mosque  was  at  the  centre, 
with  a  souk  or  market  n*?#t,  then  a  citadel 
near  an  outer  defensive  wall  surrounding 
residential  quarters,  all  joined  by  an  intricate 
street  network  to  the  outer  wall.  I  hen  there 
was  life  outside  the  wralt. 

Hie  souk  was  split  into  areas  for  spices,  ^oldp 
lish,  perfume  and  other  goods,  with  items 
such  as  candles  and  incense  being  sold  dose  to 
the  mosque.  There  would  also  be  booksellers 
and  hinders  nearby  too.  In  the^wfe  and  near 
the  mosque  was  a  central  area  for  social 
jiatheriru's,  administration,  trade,  arts  and 
ciafrs,  hawnian;  hat  lis  and  hotels 


Trie  i\[  AzhM  Mosque, 
Cwc>?  Egypr  founded  rn 
972,  and  pic  na  red  here 
in  183  L  The  mosque- 
phyed  acEnfrfll  role 
ifl  the  evtfyd^y  lirVtit 
Muslims.  Jr.  wn\  tntaied 
pit  rhc  licirr  ui  iht: 
city,  with  lltinit:^  and 
[main  esse*  bijun-hici^ 
out  from  it  in  diffeeur 
directions. 


The  citadel*  like  0  western  castle,  was  the 

palace  of  the  governor,  surrounded  by  its  own 

walk  It  was  a  districl  on  its  own,  with  its  own 
mosque,  guards,  offices  and  residence.  It  was 
usually  in  a  high  part  of  the  town  near  the: 
outer  wall. 

Neighbourhoods  clusiered  around  mosques 
and  couldn't  be  further  than  the  muezzins  call 
to  prayer,  l-vcn  though  the  residential  quarters 
seemed  quiet,  they  were  hives  of  activity  and 
had  a  quality  of  fife  based  on  closeness  from 
personal  ties+  common  interests  and  shared 
mora]  unity.  ftciiig  densely  packed,  each  had 
its  own  mosque,  school,  bakery  and  shops. 
They  even  had  their  own  gates,  which  were 
usually  closed  at  night  after  last  prayers  and 
opened  every  morning  at  early  prayer  time- 


All  this  was  surrounded  by  a  well  defended 
wall  with  a  number  of  gates,  and  outside  the 
wall  were  Muslim  and  Jewish  cemeteries.  A 
weekly  market  was  a  bo  )ust  outside  the  mam 
gale  with  most  animal  souks  t  as  were  more 
private  gardeEis  and  fields. 

the  most  elaborate  city  of  its  day,  the  New 
York  of  the  9''  century,  was  Cordoba.  The 
*. ..  physical  sides  [of  Cordoba  |  reveal  an 
ingenious  and  invenl  ve  Muslim  culture.  They 
were  clearly  driven  to  improve  cm  the  past, 
to  modernize  the  city  and  make  it  a  better 
place  to  live  in,  not  jusr  for  the  rulers  but  for 
everyone,...  There  were  dozens  of  libraries, 
free  schools,  and  houses  had  running  water, 
and  what  s  more,  the  streets  were  paved  and 
they  were  lit,  the  kind  of  amenities  London 
and  Paris  wouldn't  have  for  seven  hundred 
years  1  said  reporter  Ra^eh  Omar  presenting 
the  BBC  s  An  Islamic.  History  of  Europe. 

The  streetlights  were  oil  burners  <md  lanterns, 
lit  at  sunset,  and  each  city  district  employed 
people  to  maintain  them.  Utter  was  also 
collected  on  the  back  of  donkeys,  who  took 
it  outside  the  city  walls  to  special  dumps. 
The  streets  were  drained  by  a  system  of  greal 
sewers  and  cleaned  daily,  and  the  sewage 
was  in  a  network  of  canals  which  mostly  ran 
immediately  below  the  ground.  A  few  were 
open  and  located  in  the  middle  of  the  street 
for  quick  cleaning  and  draining. 

During  this  time  Paris  was  known  as  'The 
Muddy'  because  pedestrians  were  blocked  by 
heaps  of  steam in|;  offetf  and  garbage,  willi  pigs 
scavenging  through  courtyards  and  streets. 

In  southern  Spain  today,  dlies  like  Seville  and 
Cordoba  still  have  miles  of  winding  street*  and 
fabulous  houses  that,  from  the  outside,  seem 
plain,  but  if  you're  lucky  enough  to  be  invited 
in,  a  spacious  splendour  will  greet  you,  as  riled 
and  courtyard  gardens  boast  fine  taste  and 
cool  shade,  perfect  ointments  for  summers 
that  can  reach  forty  degrees  centigrade 


lie Biee  | 


ftt 


A  \0  L^Eitury 
n  i,m  UMLtlpt  I  rum  thi' 
HiilUfthttttL  tiy  Si-yj kl 
I  .oknum.  depicting 
ifiL-  diiik^  jLlivilies-  of 

iIkl1  hThi  wmlyArd 
fhiiinn  Avlu) 
bL-lwtt  n  iht  £dk& 
ol  BJd>-i-H|jni*rtin 

asidtt-tlvi-SiisiJcl.in 
rhe  EtKpLnfii  I'aUw. 
Kutsbul. 


Architecture 


Many  European  buildings  today  have  distinct  characteristics 
and  features  like  domes  and  rose  windows  un  cathedrals,  the  arches 
of  train  stations  and  vaults  in  churches.  It  may  surprise  you  lu  learn 
that  many  of  these  were  developed  and  perfected  in  architectural  terms  by 
Muslims,  and  flowed  into  Europe  a  thousand  years  ago  via  southern  Spam  and 
Sicily.  Building  designs  and  ideas  wrere  also  taken  home  by  scholars,  crusaders 
arid  pilgrims  visiting,  Jerusalem  as  they  travelled  overland  through  Muslim 
countries  and  cities  like  Cordoba,  Cairo  and  Damascus, 


For  Muslims,  a  re  hi  tec  Lure  had  ro  get 
across  a  number  of  ideas,  like  Allah's  or 
Coil's  infinite  power*  which  was  $hown  in 
repeated  geometric  patterns  and  arabesque 
designs-  Human  and  animal  forms  were 
rare  in  decorations  because  Allah's  work  was 
matchless.  So  instead,  highly  stylized  foliage 
is nd  flower  motifs  were  used.  Calligraphy  then 
added  a  final  touch  of  beauty  to  the  building 
by  quoting  from  mt- Quran,  while  large 
domes,  towers  and  courtyards  gave  a  feeling  of 
space  and  in  a/cslic  power. 


The  decoration  of  these  building*  really 
tnnu  nrnUed  on  visual  n esthetics,  because 
although  Islam  opposes  unnecessary  spending, 
it  doesn't  oppose  having  a  comfortable  life  or 
enjoying  it,  lss  lon<(  as  pt.upk:  Ijv-l  udttiiti  the 
boundary  of  (iods  law  and  guidance,  This  all 
means-  Muslims  don't  have  to  live  miserable 
The  Muslim  wisdom  'Strive  for  your  earthly 
life  as  you  live  forever  and  strive  for  your 
hereafter  as  you  will  die  tomorrow '  yenlly  suim 
up  the  Mushm  attitude  to  architecture  ton;  if 
you  re  going  ro  make  it,  make  it  motif  si  lv  and 
beautifully. 


Vie  Setimiye  Mosque  in  tdirne possesses  the  highest, 

ehrthquake-defyiftg  minarets  in  the  whole  of  Turkey. 

It  is  the  work  of  master  architect  Sinan,  who  was  the 

architect  for  the  Ottoman  Empire.  He  designed  and 

built  a  staggering  477  buildings  during  his  long  career 

in  (he- service  of  three  sultans  in  Turkey  during  the  J5r'' 

century*  acknowledging  the  importance  of  harmony 

between  architecture  and  landscape*  a  concept  which 

did  not  surface  ni  Europe  until  the  lb**1  coitury.  His 

Turkish  designs  revolutionized  the  dome,  allowing  for 

for  greater  1  wight  and  size  -  tin  outstanding  advance  in 

civil  engineering  whieh  later  became  his  trademark. 
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ttic  tmuLii  wnulow  .it  kMrbai  ai-Mtiljiir,  fordan,  fern  740-    HJ  £*E, 
lIuKiplit  m  be  ilit"  oriftLO  m  ihe  rose  window  in  Dunham  LMlhcdnil. 

Rti£e  windows  juv  a  yood  c*ampk  of  this.  Looking  at  the 
facades  ul  most  European  caHiedra kand  churches  you  can't 
help  noticing  their  imposing  beauty  and  how  they  decorate  the 
curiam  walls,  above  I  lie  main  enirance.  You'll  bcsurpiised  To 
learn  that  historians  related  the  origin  of  these  huge  circular 
windows  to  Islam,  and  the  six-lobed  rosettes  cUkI  octagon 
w  indow  on  the  outer  wa-Il  of  the  I'm  a*  ynd  Palace  ofKhirbat  al- 
Maljar.  I  his  was  built  in  Jordan  between  740  and  750, 

I  he  ci  usaders  saw  this  and  introduced  it  into  their  European 
churches,  lirsl  in  Romanesque  arch  Uectu  re  [\  l,h  to  l.yl  centu- 
ries K  in  places  like  Durham  cathedral,  and  later  tn  Gothic  ar 
chitccturc,  I  he  row  window  had  a  Fuuuion  ot letting  both  \i#H 
and  sun  in,  ivhile  supposedly  symbolizing  the  eye  of  the  Lord, 
Others,  though,,  claim  the  idea  is  lYom  the  Roman  ocular  a 
circular  wi ndovv  in  the  dome  of  the  Pantheon  in  Rome,  but  lhis 
was  nit) re  like  a  circular  opening  picrcrd  in  the  roof. 

This  example  is  just  a  taster  of  what  you  will  discover  in  the  fol- 
low ing  no.  Lions  about  ihe  varied  world  of  Muslim  architecture 
and  how  il  influenced  global  building  styles  over  the  centuries. 

Muslim  architecture  often  has  CEU'troiinientally  friendly 
features.  To  reduce  smoke  pollution  from  the  thousands  of 
candles  and  oil  l.un.>s  Sinan  designed  the  interior  space  of  the 


1  hi:  n»MJ  window  in  Hurh.un  *::lcIiccJi-lJ_ 

Weynianiye  Mosque  in  Istanbul  so  that  the  s<x>t  was  channelled 
by  air  circulation  into  a  filter  room  before  being  discharged  into 
the  city.  I  he  collected  soot  was  conveyed  into  a  water  fountain. 
wrhere  it  was  mixed  and  stirred  to  produce  lii^h  quality  uik 
that  was  Uhi.-ii  in  calligraphy,  This  ink  also  repeilcd  bu^s  and 
bookworms,  which  prolonged  the  liie  of  the  manuscripts, 

thf  SuleymanL}^  .VEmquc-  { S  E>_*u   l5*,  ),  di-M^ncd  by  a  railed  Si[^nN  i. n »wm 
Am-ol  Eslatihiit*  xtiven  hilL,  IKl-  buildings  iihJliJchc  inadrihiit  hospital  dimity 

hiilt.  LjtavLn^cuii,  Unrtirtitwi,  hnspL^s,  and  sLmpb..  Il  wlls  ,iho  ;ul  environ  m?  n 
Eiil^  lii^L'ully  design  by  &UjppiLli>  t-ilntlk1  mhiI  li'uill  pulluTiflg  lilt-  Litmu^e-iK-iV.. 


\ 


l^eit  to  right:  Pbirtol  the 

Wthl  rfl'VLllKU!.  f:t  I  he  £rrt?Jt 

mosque  at  ^orduki  atii-r 
the  rburth  eiiiarg^im'nl 
(ytil-  976)  showing  all  the 
following  in  brickwork-  a 
flat  ar^Ji  (ILntcH  iiumutliifctpfy 
Hbrtw:  l  he  doc  h  uray>  -i  mis  ti  i 
t.LR.ulHr  hnfoc&lifH?  relieving 
Art.ti  dbtivQC  it,  blind  CWu- 
ari.lu^  above  th*  panel  TO 
the  doorway,  and  fkclobed 
(or  ahqioif)  arch  abovi:  the 
windowi  tlie  cluck  tower 
of  Big  Ben  of  tlie  Palace  of 
J'eNt minster.  London  (IjjfSW 
^howmy  tK-  odoptinr  ol  a 
*cri**  of  drcht-*  u!  lite  Itve- 
lobed  lorm. 
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Arches 


Arches  are  essential  in  architecture  because  they  span  Iargfc.' 
spaces  while  also  bearing  huge  loads.  Being  strong  and  flexible,  they 
have  been  made  bigger  and  wider,  and  today  we  can  see  them  in 
buildings  from  shopping  centres  to  bridges.  They  are  so  common  nowadays 
that  it's  easy  to  forget  how  advanced  a  relies  were  for  their  time  a  thousand 
years  ago. 


In  Hie  simplest  arch  the  thrust  conies  from  the 
weighl  of  the  masoni y  on  lop  of  the  aicb>  and 
sideways  from  the  cumulative  wedge  action 
of  the  voussoirs  or  the  arch  bricks.  This  gives 
the  arch  'elasticity'  and  it  can  be  compared  to 
a  han^iri*  load  chain,  'ibe  arch  stands  as  the 
load  chain  hangs.  This  silent  dynamism  of  the 
arch  was  known  in  the  Muslim  world  through 
the  saying  'the  arch  never  sleeps. 

Muslims  were  the  masters  of  the  arch,  and 

they  loved  this  motif  as  much  as  they  loved 
palm  trees,  imitating  the  curve  of  its  graceful 
branches  in  their  construe!! ions.  The  spherical 
nature  of  the  universe  was  an  inspiration  for 

ils  devek  --■;'..  :n(  too 

Knowledge  of  geometry  and  the  laws  of 
Statics  meant  thai  various  types  of  arches  were 
dreamt  up,  What  Muslims  did  srructu rally 
was  to  reduce  the  thiust  of  t  t:tr  arch  to  a  few 
points,  the  top  and  sides.  These  could  then  be 


easily  reinforced,  leaving  other  areas  free  from 
fcuppurtp  so  lighter  Wijlls  and  vaults  con  Id  be 
built,  saving  materials  in  building. 

The  Egyptians  and  the  Greeks  used  lintels, 

while  the  Romans,  and  later  the  Byzantines* 
built  semi -circular  arches.  I  he  Romans  used 
an  odd  number  of  arch  bricks  with  a  capstone 
or  keystone  bemy  I  lit:  topmost  si  one  in  the 

arch,  "[his  shape  was  simple  to  build  hot  not 
very  strong.  The  sides  would  bulge  outward^ 
so  they  had  to  be  supported  by  masonry 
pushing  them  back  m. 

All  these  predecessors  of  the  arch  were 
inherited  by  Muslims,  who  had  grand  p!at^ 
(or  their  mosques  and  patat.es.  For  these, 
rK  i    -iL/.rdrc  MivmU',  ji"che<  ^viir.uL'.^icat 
distances,  which  looked  good  as  well.  So  they 
developed  new  forms  like  the  horseshoe, 
muili-toil,  pointed  and  ogee  arch,  all  crucial 
tor  architectural  advancement 
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Horseshoe  itfch  ar  ihr  *  J  rear  Mu$quc  nf  Cordoba*  Spain, 
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The  Horseshoe  Arch 

The  horseshoe  arch  was  based  on  the  semi- 
circular arch,  but  it  was  extended  slightly 
beyond  the  semi-circle.  It  wasn't  m  ^rror.g 
but  looker!  impressive,  and  was  the  first 
Muslim  arch  adaptation,  used  in  the  Umayyad 
Great  Mosque  of  Damascus,  which  was 
built  between  706  and  715  CE.  In  Islam, 
the  horseshoe  is  a  symbol  of  sainthood  and 
holiness,  and  not  luck  like  other  cultures. 
Structurally!  the  horseshoe  arch  gav*  more 
height  than  the  classical  semi -circular  arch. 

ihc  firsi  time  i:  ::y]  fared  on  European  SOil 
was  in  the  Great  Mosque  of  Cordoba,  whose 
building  started  in  756  and  lasted  forty 

years,  "i  he  arch  then  t  r^i ve 1 1 e c*  nor*h  with  the 
Mo^aiabs,  the  Christian  Spanish  living  m 
Andalusia.  "J hey  were  artists,  scholars,  builders 
i-.nd  anhiteas>  moving  between  the  southern 
and  northern  Christian  parts  of  Spain, 

These  arch  designs  could  be  found  in  great 

lustrated  manuscripts,  the  architect's  master 
plans,  drawn  by  the  Mozarabs-  One  was 
tailed  ifctttas  vfLebima  and  its  author,  named 
Magins.  worked  at  the  monastery  of  St  Miguel 


de  Ksacalda,  near  Leon,  This  was  a  !arj;e 
religious  building  in  the  Moorish  style  with 
horseshoe  arches,  and  was  built  by  monks 
arriving  from  Cordoba  in  9 1.3  CE. 

"The  horseshoe  art:h  is  known  in  Britain  as 

the  Moorish  arch.  It  was  popular  in  Victorian 
times h  a Eid  used  in  lar^e  bt hidings  like  the 
railway  station  entrances  in  Liverpool  ^\n<} 
Manchester.  These  weie  designed  by  John 
foster  in  1830,  and  the  arches  of  these  two 
buildings  are  like  those  in  the  Gate  of  Cairo. 
TodayT  you  can  see  the  horseshoe  arch  in  the 
front  gate  of  Cheetham  Hill  Synogogue  in 
Manchester  (1870), 

Intersecting  Arches 

Muslims  were  so  confident  of  their  mas  Eery  of 
the  arch  that  they  carried  out  some  spectacular 
experiments  with  forms  and  techniques 
of  its  construction.  One  of  these  was  the 
introduction  of  intersecting  arches,  which 
provided  an  additional  structural  bonus.  It 
meant  they  could  build  bifiger  arid  higher, 
and  add  a  second  arch  arcade  on  top  of  a  first, 
lower  level.  This  can  be  seen  best  in  the  Great 
Mosque  of  t  Cordoba. 


-  l      shod  ftfrl 
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Inter v:t ling  Aftfffifl 


Pointed  Arch 


Efc«ATr_ft 


Left  top  to  bottom:  Interacting 

arches  -it  b<ih  Mardum  Mosque  (now 
called  Church  ot  llnstode  in  Lu?) 
bin  !    :':v.'  en  iWand  lOCO  CE    in 
loli'iio,  Spam;  dccorritive  lr.rcr5w.ting 

r-.vihi-s  ;it  Bolton  Abbey,  L' K  built  in 
iht"  li"  lA-iLiury. 
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l.t'M  lo  fi«lil:  In  J'.nropL"  [hr 
piimleJ  .iiq_h  vv.l't  tir*t  lishhJ 
in  Llic  porcl'k  <rt  Llic  Abbey 
of  MomU"  t.j^irlu,  in  tile 
rvu  m  sli  ik  I  ion  [i  f  1 07  J  C  r . 

JLld   lI'LLll   J>n.S>i^J  ]1Ul'lJ'L  ][]tr.l 

lliu  CJ  in  ret  I  of  t.  hilly,  Jur  iiu; 
die  leconsuuiztinn  of  JUftS 
tlh.  ]ht:  iirdi  h  now  fmunl  hi 
build inti>  Jikt-  lirtkijii  Abbey. 
I 'K,  by  ill  lo  iru-  3  2"'  century, 
I 'if  numicd  .in;  It  *.  itnu'  u: 
l;Lun.|iL:  1 10 1 n  rlic  Tbn  TliJiiii 
M[*iljmc  iif  ( \urn  (hjjnwji 
tmill  j»  J4jM  't?,  vLi  Sicily 

wtoh  AEii^iLiii.kii  merchant 
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The  Pointed  Arch 

I !: "i e  mam  advantage  of  the  pointed  aich 
was  that  it  concentrated  the  thrust  of  the 
vault  on  a  narrow  vertical  area  thai  could 
he  supported  by  a  Lying  hultress.  a  major 
feature  of  European  Gothic  architecture.  This 
meant  that  architects  could  lighten  the  walls 
and  buttresses  which  had  previously  been 
massive  to  support  semi -circular  arches.  Other 
advantages  included  a  reduction  of  the  lateral 
tin  ust  or.  ihc  Ionizations,  and  allowing  for 
level  crowns  in  the  arches  of  the  vault,  making 
it  suitable  for  any  ground  plan. 

Many  people  think  that  the  pointed  arch,  on 
which  Gothic  architecture  is  based,  was  an 
invention  or  European  architects  trying  to 

overcome  problems  in  Romanesque  vaulting, 
but  it  came  to  i-tiropo  from  Cairo  via  Sicily 
with  Amalfitan  merchants.  They  were  trading 
wilh  F.gypt  in  1000,  and  tt  whs  here  that  the 
beautiful  lbr.  TUhir.  mosque  of  Cairo  displayed 
its  mighty  pointed  arches,  hi  F.nrope,  ii  was 
first  used  in  the  porch  of  the  Abbey  of  Monte 
Cassiuo  in  107],  which  Am  a  I  Titan  merchants 
generously  financed. 

At  this  time  in  ihc  hit*:  [  l';  terilury  Mont*" 
Cass  mo  became  the  retiring  place  for  the 
Tunisian  Christian  scholar.  Const  a  mine 
the  African,  whom  you  can  read  about  in 
the  'Translating  Knowledge*  section  in  the 


School  chapter.  A  physician,  translator  and  a 
distinguished  scholar  in  mathematics,  *cience 
and  theology,  he  also  had  a  great  deal  of 
experience  of  Muslim  building  techniques, 
gained  from  the  Muslim  Fatiraid  of  North 
Africa,  Con  Man  tine  won  id  have  undoubtedly 
given  his  opinion  during  the  building  process 
in  Monte  Cassi  no. 

the  pointed  arch  was  then  passed  north  when 
St  1 1  ugh,  the  Abbot  ol  i  "luny  in  southern 
France,  visited  Monte  Cassino  in  10^3.  Five 
years  later  work  on  the  third  Church  of  CI  urn- 
started  and  it  eventually  had  150  pointed 
arches  in  ils  aisles.  "Hiis  was  destroyed  in 
1810,  But  the  journey  ol  the  arch  did  not  stop 
there,  as  the  next  person  in  irs  travel  Lhain  was 
Abbot  Suger  who  visited  Cluny  he  t  ween  1 135 
arid  I  I  M.  !  h  amJ  Im  engineers  went  on  to 
build  $\  Denis,  the  hrsl  CiotliU  building. 

"I  he  L-.tlophun  of  pointed  arches  and  other 
Muslim  motifs  in  Cluny  and  Monte  Cassino, 
the  two  most  in  fluent iaJ  churches  in  Europe, 
encouraged  the  rest  ol  Christian  Europe  to 
take  them  on.  I, ike  any  new  fashion  it  rapidly 
spread  across  much  of  France,  especially  in 
the  south,  then  to  Germany  in  the  mid-  \2ih 
century  and  eventually  to  the  rest  of  Europe 
in  Britain  there  were  many  buddings  which 
had  these  arches,  almost  all  of  ihcm  religious 
buildings. 


I  _ir  l-LJi  L  Tnchi.'hlj.mii:  v*.TMi»n 
ill  kinr  ptiLclk'd  lick  .is  L 1 1  r 
kimliol  HuriUyucl  tm[  hiJc 
I.1-  !hi  t  m::i  ,i:  :1k.  I  ..■ 
i,  -_Ln  Lii  r  j . 

Abuvo:  3  n  sick'  I  tit  i  ireat 
Miisque  of  Cordoba  with 
tupi-j1  iimpiwuJ  archc&flti  ihc 
IvH  jnd  niuitiiutf  ar^ho  to 
(■hi-  ri^ht.  HU"n.  *ivn- lmilt  in 

and  tDlh  irninry. 

]  fit  Lm  n^hl:  MuJtlfoil  .in  Ji  at 
Tin  Err n  Aliftcy.  t"K,  huitl  in 
l he  li"-  century;  h^ti_ji  ngpe 
bin  li .  k  rtinvn  ;is  ii  { itfthk  Lirch 

in  tin  rope. 


The  Multi-foil  Arch 

[r  u_:is  in  S^marra  in  Iraq  that  the  first  multi- 
tin  I  arch  wi\sdtf  signed  before  p^sin^  liiEo  rhe 
rest  of  the  Muslim  hinds  including  Spain  and 
Sicily  anfl  l hen  to  Europe.  Its  first  appear^iice 
was  in  the  windows  of  al-Mutawakkil  Mosque, 
built,  between  M*S  and  849  in  Sam  am.  These 
windows  were  on  the  enclosure  and  spanned 
by  cmqfrnt  arches. 

The  multi-foil  arch  reached  North  Africa  and 
Andalusia,  where  it  became  very  popular, 
decorating  most  Moorish  buildings,  especially 
Cordoba  Mosque.  Horn  the  10    century, 
l.urope;aus  fell  in  love  with  it  and  ?,d opted  it 
in  their  buildings,  plans,  and  arts.  Its  most 
popular  use  was  in  the  trefoil  form  which 
suited  the  concept  of  Trinity  in  Christianity, 
Like  many  of  these  arches,  those  seen  in  the 
Cordoba  mosque  were  the  main  inspiration. 


Ogee  Arch 

After  the  semi-circular  arch  entered  Kurope, 
one  ot  the  most  juiporliint  arches  was  the  ogee 
arch,  otherwise  known  as  the  Gothic  arch 
in  Europe.  Ill  is  is  an  elegant  arch,  a  .styled 
development  of  the  pointed  arch.  The  arch 
curve  is  constructed  in  the  form  of  two 'S' 
shapes  facing  each  other  eu id  was  used  mostly 
for  decoration,  sometimes  with  a  stone  knot 
at  the  top.  The  arch  was  developed  in  Muslim 
India,  and  later  reached  Europe  in  the  34jVl 
century,  becoming  particularly  popular  in  late 
Gothic,  1 6Lh-ceritury  architecture  in  Venice, 
England  and  France, 

You  can  sec  it  everywhere  in  ]■  ngland,  because 
almost  all  churches  and  cathedrals  have  a  full 

ogee  arch,  or  use  it  in  the  form,  of  an  ogee 
moulding.  They  are  both  used  in  decorative 

screens,  entrances,  and  I  titer  Gothic  styles. 
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Vaults 


I  ck:  A  catacomb  of  an  old 


/*jr 


An  architectural  vault  is  a  stone  arch  that  makes  a  ceiling  or 
canopy,  making  it  possible  to  have  a  roof  over  a  large  space  made  of 
bricks,  sione  blocks  or  rubble.  Until  metal  girders  and  trusses  were 
introduced  in  the  19^  century,  the  only  alternative  to  stone  vaults  were  long 
wooden  rafters  or  stone  lintels.  These  were  much  simpler  materials  to  use  but 
weren't  as  sophisticated  and  were  more  expensive,  while  building  was  also 
limited  by  the  length  of  the  wood. 

Vaults,  like  arches,  wcic  used  h)  the  Romans, 
but  Muslims  refined  then;  so  they  could  butkl 
htgger  and  higher.  They  made  vaults  that  were 
as  st long.,  but  finer,  with  thinner  curtain  walls, 
so  more  light  was  let  in.  Until  the  I  ]'  itMitury, 
hurope  used  thick  Roman  vaults,  which 
needed  robust  (as  thick  as  two  nieires)  and 
short  walls  to  carry  them,  but  when  they  saw 
the  Muslim  vaults  of  Cordoba,  they  imitated 
their  design  ar.*.-  Letfiniques.  So,  these  became 
typical  of  the  Romanesque  period  (10L|  to  12 
centuries)  in  turopc  iind  they  were  first  s#«n 
in  great  cathedra!^  like  Durham  ir.  liigland. 


Left  lo  rii*hl:  Rib  vaulting 
in  the  rmm^uia  Jnnu"  m-f  ihe 
Great  Miuijuc;  o(  s  Innldbd, 
added  in  [lit  KK  ci'mury; 
ribbed*  tuftiwl  vault  wt  ll"ij- 
crntury  Sjinti*  M^Culeim*  m 
Wyc'Intr,  Imru'i:,  rCM'ntbl  j  rsj; 
I  Iiitsc  <  Jl  Sum ,  built  in 
82  J -(£2 


Rib  Vaulting 

The  Great  Mosque  o!  Cordoba,  calkd  the 
Mestjuita,  was  the  springboard  for  much  of  Eu- 
ropean architecture.  Its  vast  hall  of  polychrome, 
horseshoe  and  integrating  arches*  ribbed  vaults 

and  domes  all  made  their  way  north,  and  it  is 

worth  noting  that  ribbed  vaults  do  not  appeal 
in  churches  that  existed  then,  such  as  those  in 
the  [.cor:  region,  because  the  y  were  built  before 
the  Great  Mosque  of  Cordoba. 

A  ribbed  vault  wiiii  a  ceiling  or  canopy  of  stone 
that  was  strengthened  by  single  semi -circular 
arches  a  detect  beneath  the  vault  to  provide  extra 
support.  'Ihese  added  arches  looked  like  ribs, 
and  they  supported  the  crown.  This  meant  a 
large  amount  of  the  thrust  of  the  vault  was  con- 
centrated on  these  fibs,  relieving  the  pressure 
or  i he  walls,  enabling  the  builder  to  make  them 
thinner  and  higher. 

Instead  of  using  the  old  rubble  mix  or  the  large 
massive  pieces  of  stone  used  by  the  Romans, 

Muslim  architects  introduced  small  stones  or 
bricks  between  the  ribs,  arranging  therr  like 
the  building  of  a  wall  in  the  early  stages  of  con- 
struction. 


The  earliest  form  of  nb  vaulting  was  traced  to 

the  £1'  '-century  Abbas  id  fa  lace  of  Ukhaydar 
in  Iraq  This  arch iiectui  ally  rich  desert  pabce 
Contains  eight  transverse  arches  and  ribbed 
vaults.  This  system  of  ribs  is  also  found  in 
many  of  the  lunnel  vaults  of  the  Ribat  of  £usa> 
built  in  821-822,  and  these  greatly  influenced 
the  cross  vaults  of  the  nave  of  St  Philibert  at 
ToiiLT.ous,  built  ;it  the  end  of  the  ]  i'1'  century, 
Of  St  Mary  la  Madeleine  at  Ver.elay  { J 104  - 
1 132)  and  of  Fontenay  Abbey  ( 1 139-1 147), 
'I he  idea  of  building  vaults  like  this  came  fron: 
contact  with  North  Africa,  especially  the  town 
ejf  Susa  in  Tunis  La. 

"[he  cistern  of  Ram  la  tr  Palestine  is  mad*  of 
pointed  arches  standing  on  cruciform  piers 
of  masonry,  which  were  covered  with  six 
barrel  vaults  reinforced  with  walls.  It  was 
built  by  Harun  al- Rash  id  in  789.  A  similar 
vault  was  built  in  Sus£>  Tunisia,  in  the  two 
main  mosques  of  Batui  batata  (334-84 1) 
and  the  Great  Mosque  (850-  85  0-  This  idea 
liie-r.  appears  in  she  Notre  Dame  d'Grch-al 
cathedral,  built  in  the  12,!'  century  in  Vi.\  dt: 
Dome  in  Auvergne,  France, 


Ribs  df  the  tunnel  vaulls  of 
the  fttbal  of  Susa.*  built  in 
821  -«22  CE 
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\jnii  in  right:  Goth i l  Lf&t 
iih  vjultitt^  ji  ftjh  M.trduin 
MuuJlil',  iitiill  jnl  1  lit1  end  of 
lKl-  IU   tfnilufy  m  'Luli-do, 
Spain;  rv^itfiainplft  ul 
triil  hk  rib  vaulting. 
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Gothic  Rib  Vaulting 

A&  youVe  already  read,  ribbed  vaults  were 
known  to  the  Muslims  more  than  one  hundred 
and  fifty  years  before  they  appeared  in 
Christian  cathedrals  and  churches.  A  second 
L)pc  of  rib,  which  became  known  in  Europe 
as  the  Gothic  rib,  was  more  temp  [ex,  and  it 
first  appeared  in  the  great  mosques  of  Muslim 
Toledo  and  Cordoba. 

The  ribs  of  Cordoba  inspired  European 
architects  and  their  patrons  to  adopt  them  in 
the  Romanesque  and  Gothic  movements,  and 
really  the  history  of  Gothic  architecture  is  also 
the  history  of  the  rib  and  flying  buttresses.  To 
read  more  aboul  the  origin  of  the  Gothic  style 
read  the  "Sir  Christopher  Wren'  section  in  this 
chapter. 

Bsib  Mardum  Mosque  in  Toledo  has  a  unique 
farm  of  rib  vaulting  that  later  developed 
into  the  quadripartite  vault  -  a  vault  with 
supporting  ribs  in  the  form  of  diagonal  and 
intersecting  arches,  which  is  accepted  to  be  the 
origin  of  the  Gothic  style. 


Rj 
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This  Toledo  mosque  was  buili  by  Muslim 

srdiiLt*  k,  M.li?;i  ibn  All  and  Salto,  bftwt-n 
99M- I00O  Qi-  It  was  in  t he  skipe  of  a  square 
made  up  of  nine  small  compartments,  and 
covered  with  nine  ditto  rem  ribbed  cupolas  or 
domes.  Jvuch  dome  is  a  little  vault  supported  by 
intersecting  arches  that  look  like  ribs  thrown 
in  the  most  fantastic  way  across  eat:U  oHut. 

French  art  historian  Elie  Lambert  said  lhal 
4 The  Arab  architects  ,.,  knew  and  employed  in 
their  vaults,  since  the  end  of  the  lO"11  century, 
not  only  the  same  principle  of  the  rih  bus 

also  the  system  of  crossed  arches,  a  system 
which  became  laU:t  kr.cm-n  in  Ki  a  ulceus  (he 
quadripartite  vaulting' 

Similar  vaulting  was  used  in  another  mosque 
which  was  later  transformed  into  a  house 
named  LasTornerias  in  980,  It  alfwo  had  nine 
ribbed  domes  combining  a  variety  of  ribs  that 

do;r mated  the  central  vault,  making  it  an 
impressive  looking  house  because  it  also  used 
polychrome  hordes  Ihh:  and  t  re  toil  arches. 


Similar  ribbed  dnuu.\  can  be  seen  in  a  large 

number  oi  Spanish  buildings,  espceially 
those  built  by  die  MoiMrabs^  I  hey  cm  also 
he  ^ecii  ixT.  churi  lies  built  along  llic  route  oi 
the  pilgrimnpL  ui  St  lacquer  also  known  as 
t  ..oinpostella,  where  these  r  ibs  decorate  (he 
domes  of  building  of  the  Ah™ /mi  vliurch 
in  Pastille,  Torres  del  Rio  in  Navarre,  and  in 
the  Pyrenees  in  Saint  Croix  dX  Horon  and  the 
hospital  ol  Sutnt  hi aise.  Ribs  are  ako  found  at 
I  Ik1  lempl.ir  el  in  ft!  i  at  Se^oniaa-nd  the  [2lfl 
century  chapiei  house  at  Salamanca. 

She  travelling  tof the  ribs  i#tf  down  to  rh<;  iriv 
prnveinent  of  rekuions  between  Mo/arab*  and 
Muslims  ni  tht"  time  ofAhd  al-Rahman  HJ^afe 
ivell  is  the  "\-  u  i  ultiiiM  -in.'  artistic  achieve- 
ment oi  his  retail.  In  [hi;;  time  o]  peace  and 
tolerance,  art  fclouiished.  In  less  calm  times, 
the  Laplme  ol'Toledan  iunsc]Liesb  inehidim-  hah 
Akirdmrunuisl  have  given  lairupean  stftijtta 
and  aivb heels  valuable  lessons,  I  be  French,  in 
part  tenia  i\  benefited  because  they  were  closely 
connected  to  the  town  aikr  it  was  taken  by  the 
Spanish  Christians. 

Muqamas 

The  last  vault  well  visit  here  is  the  stalactite 
vault  or  fmaiamtts.  1  hey  are  3  P  iorms  made 

from  yeonielrka!  shapes  and  carved  into 
YEiulb,  domes,  nit:  lies,  .irdu-s  and  w.ifl  corners,, 
Developed  in  10    century  Persia,  the  idea 
was  (ater  spread  by  the  Scfjuks,  a  Turkish 
dynasty  that  ruled  across  Persia,  Anatolia  and 
Turkey  het ween  HBHarnf  t 3 27.  By  the  late 
I  iLh  ircnliiry.  the  muqarn<&  became  a  common 
archileetura!  It-aluie  all  over  the  Muslim  world. 

One  of  the  he-sl  examples  of  a  nmqtinms  is 
the  honeycomb  of  the  A I  ham  bra  Palace  in 
Granada,  designed  over  seven  hundred  years 
ago.  3  his  honeycomb  vault  of  the  Hall  of  the 
Abcneerapes  was  organised  in  an  eight  pointed 
star  made  of  a  large  number  of  interlocked 
small  st|iiinehes  of  Jo/eugc  shape's,  projecting 


'Ir^e    Uv*       r 
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From  the  walls  in  cells  very  like  I  lie  honey- 
comb. Ihcse  symbolized  rbe  honey  juice  which 
the  good  believer  is  promised  in  Paradise.  It 
was  also-  designed  with  sixteen  windows,  two 
for  each  side  of  the  star,  which  allowed  in  tin 
enormous  amounl  ufhyiiL  I  Ins  ail  helped  to 
recreate  in  the  Alhambra  Palace  a  vision  of  the 
promised  Paradise  and  its  eternal  it  yn  which 
would  re  ward  those  who  strove  to  reach  it. 


Ki'Jfsu  .  I  [onm  i-risnli  c|t>r!H' 
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lite  cut  ranee  at  E.oltolLih 
Mivipic  In  Isfahan.  Iran- 
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The  Dome 


The  dome  is  a  3-D  arch  and  in  Muslim  (sometimes  referred  to  as 
Islamic)  architecture,  it  had  two  main  symbolic  meanings:  to  represent 
the  vault  of  heaven  and  the  divine  dominance  engulfing  the  emotional 
and  physical  being  of  the  faithful,  ll  also  had  a  functional  use,  which  was 
Lo  emphasize  particular  areas,  such  as  the  nave  or  the  Mikrab,  while  also 
lightening  the  inside  of  the  building. 


"i  be  development  oi  dome*  had  to  overcame 
The  problem  of  how  to  n^ke  4  square  hay 
form  a  domed,  arched  shape.  1  he  Hy/antines 
sod  lJei  sjans  managed  this  a  considerable 
time  be  fort!  Muslim*  hy  using  pendentives, 
f  ritUigular  .segments  of  a  sphcTC  placed  a  I  the 
corners  to  establish  the  continuous  circular 
C>r  fJlipiitrsil  base  needed  toe  thi  <!ome.  These 
pendeiutves  took  the  weight  of  the  dome, 
concentrating  it  at  the  four  corners  where  it 
could  be  supposed  by  the  piers  beneath. 


Muslims  used  them  Km"  a  v.'liili  ,  bill  like  marn 
other  ideas  ihey  bonouod  or  iuberiled,  they 
developed  and  perfected  the  pendent  ive, 
Rvenmally  though,  they  pi  el  tired  tou.se 
squ inches  that  threw  inches  ai  the  corner*, 
crCiiling  srtiiLl]  niches,  J  he-  u.\e  nl  these 
culminated  in  impressive  stalactite  s>uii  inches 
or  vaults  known  y&  hmqurtiM  thai  decora  led 
the  inside  of  Ihednuicv  You  can  read  more 
about  rr\ut]ania5  1  en  the  seetLon  on  "Ya nits'  in 
this  thapler. 


Right  to  left:  "Ifie  dome  nf  Lhe 

Ik-a  t^rhcdral  ( [913)  m  Lhe 
Hy/tiiiriii-e  -ayte  in  KruiHUdl; 
the  dome  ol  Yck  juthiA-sy 
Palace  .;1  TMrsknv  Syulq 
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Ntfnt-eirculdi  domes  <lE  ihr  lUuv  Mu^ue 


Semi-circular  Dome 

The  must  tffrmmtm  lurm  ol  the  dome  in  the 
vcnii-s  ircuhr.  winch  is  die  oldest  and  most 
widespread.  L  itrLy  dome*-  ^uh  ifnall  ar.d  buttt 
on  the  Closing  be  lore  the  Jfifcrrtfe  like  in  the 
mosques  ul  Qavrawan  ((>7l)  -675],  and  the 
L'nw  viid  mosque^  in  Ltaniasuis  {705-707) 
a  nd  i  ki  rdubii  {  7  3d-  796 }  C 1  ve  r  the  centuries 
duillo  i;rrv\  in  si/x.'^nd  number,  and  were  later 
used  in  the  centre  and  sometimes  covering 
lite  fill nv  it.l>[  trl ''[niUisoteujus'  -  lombs  of 
rounders  or  of  holy  men.  Under  the  Ottomans, 
lilt  si/.o  of  dome*  ijrcu  to  cover  o  it  he 
sanctuaries,  surrounded  by  smaller  domes  like 
those  in  Suln  maniye  Moj*|tt& 

[niditioiially.  domes-  had  been  made  using  a 
mix! me  of  mgrlai;  small  stones  Lmd  debris. 
Mils  was  nil  poured  inU>  limbc  r  mould  that 
hek*  the  moil  a  i"  in  pta^e  until  dry.  A  downside 
to  this  technique  was  that  it  required  a  Sot  of 
woud,  which  wait  nut  always  available  in  arid 
regions.  AKo  ihe  masons  had  io  wait  lor  it 
to  dry  before  moving  tht  mould  to  another 
purl  ufihe  hr sliding  so  building  was  lime 
consuming. 

( ihangL-s  had  lb  be  made  to  m.ike  I  he  building 
process  easier.  First  Lhe  wooden  centring  was 
replaced  with  brick  couriing  an  J  the  live  of 
four  st]  u  inches  made  of  radiating  semi -circles 
to  produce  iL  circular  bikse  tor  the  dome.  This 
brick  coursing  was  constructed  hy  laying  an 
anch  of  hrkki  on  edge,  leaning  at  an  angle 
against  an  end  wall.  Subsequent  arches  were 
laid  parallel,  and  cemented  with  mortar  to 
the  Hat  brick  face*  of  the  previous  arch  until  a 
vault  of  ceiling  was  produced. 

lhe  Muslims  liIsg  used  ribs*  which  enabled 
feh em  lo  construct  the  dome  in  a  simitar  way  to 
ribbed  vablting. 


Sftni  LHtuJjr  JiPi:^-vat  rhe 

SuL'yitiiiiiiye  Mwsqwe  srs  Istanbul* 
Turkey. 
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The  Bulbous  Dome 

The  bulbous  dome,  or  onion-  shaped  dome, 
was  lava li red  particularly  by  the  Mughals, 
who  spread  it  in  Persia,  the  Indian  sub- 
continent  and  Asia.  So  familial"  today  in 
Moscow,  Russia,  bulbous  domes  ftrsi  appeared 
in  !  urope  in  Verncc  where  they  were  used  to 
decorate  the  lanterns  of  the  domes  of  St  Marks 
Cathedral  The  domes  themselves  were  made 
of  wooden  shells  in  a  stilted  semi-circular 
form,  supporting  the  lanterns  and  the  bulbous 
cupolas,  iiiid  ali  were  buill  in  the  middle  of 
the  !  5**  century,  I  he  dome*,  correspond  to  the 
ogee  arch  or  Gothic  arch  as  a  new  architectural 
fashion  after  its  widespread  use  in  the  Muslim 
u-omo,  espft  ially  Asi;i  ni\d  Persia  in  She  14"' 
century,  I  he  bulbous  cupoias  fit  aesthetically 
perfectly  with  Lhij.  form  of  arch, 

lhe  bulbous  dome  was  gradually  introduced 
to  eastern  Europe,  firstly  in  wooden 
architecture  before  being  built  in  stone,  and 
this  probably  camt  from  the  Mosque  o!  :Il 
Dome  of  the  Rock  in  Jerusalem,  as  well  as 
from  Syria  where  illustrations  m  Uniayyad 
mosaics  have  rxvn  found  showing  the  early 
development  of  these  domes. 


The  Duality  of  Dome  and  Minaret 

Impressive  mosques  impose  their  cloud 
leeching  minarets  on  our  mindv  touiiEer 
jiusinf;  Lhf  vcittnil  dumr  on  iIil-  [.nukc-ipc  and 
skyline.  "J  his  duality  of  the  dome  and  m  ma  ret 
created  an  aesthetic  appeal  that  was  imitated 
by  many  western  architects.,  including  Sir 
Christopher  Wren. 

Sir  Christopher  Wrens  lather  was  the  Dean  of 
Windsor  and  hi*  uncle:  Mutheu  Wren,  was  i  he 
I'ishopof!  orwich.  Wren  himself  ^iaduateJ 
from  Oxford  in  1053,  mid  laler  became 
Professor  of  Astronomy  at  tires  ham  College, 
London.,  Sir  Christopher  was  an  important 
mathematician,  an  expert  in  natLul  science 
theories,  iind  a  renowned  architect  wilh 
great  respect  for  Muslim  architecture,  "Ihis 
he  d  i  sp  I  a  yed  by  adaj  j  I  i  ng  nu  r  iicrou  *  1V3  us  I  i  i  n 
architectural  solutions  within  his  designs  hi 
his  greatest  ever  project:  Si  Kmls  C  aihedral  in 
London,  this  Muslim  influence  can  be  seen  in 
the  structure  of  the  domes,  in  die  aisles,  as  well 
as  in  the  use  of  the  combination  of  dome  and 
tower. 


tfulboufc  Juitll^  j[  [he  Kin  a  I 
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Sir  Christopher  Wren 


THKltE  HAS  HHHK  A  GREAT  DEBATE  about  tllC  Origin  Ol  the  CiothlC 
slyJe  of  architecture  in  Europe,  Muslim  architects  My  it  came  north 
from  their  designs-  Ihcy  are  backed  up  by  one  ol  Ht  iUiins  most  famous 
architects,  Sir  Christopher  Wren,  who  carried  out  over  eighty  architectural 
projects,  and  is  renowned  for  his  academic  integrity  and  professionalism, 


Alter  studying  and  thoroughly  researching 
the  architecture  in  Ottoman  and  Moorish 

iiinsquL-.s  Sir  Chiistophi-r  Wren  ht\auie 
a  great  appreciatorof  the  beauty  of  ill  is 
architecture,  ile  investigated  various  s(ruciur"i! 
and  decorative  element  ot"  Muslim  and  Gothic 
art,  and  became  convinced  of  I  he  Muslim 
loots  o  f  i  Ft  ith  ic  arch  i  tec  t  li  re,  cs  I  a  N  i  s  t  u  ng  i  h  e 
'Saracenic  'theory!  He  explains  this  theory 
himself: 

"I  his  we  now  call  the  Gothic  manner  of 
architecture  (so  the  Italians  caned  what  was 
not  after  the  Roman  style),  though  the  Goths 
were  rather  destroyers  than  builders:  I  Ihink  it 
should  with  more  reason  he  called  I  he  Saracen 


Style;  for  lliOSfc  people  (I he  C  ioths)  wanted 
neither  arts  nor  learning  iiiid  idler  ivc  in  the 
West  had  lov:  fuitli,  we  borrowed  again  IYueu 
them,  out  of  their  Arabic  books,  what  rhcy 
with  threat  diligence  had  transited  from  the 
Greeks.  They  were  /.ealols  in  their  religion 
ami  whatever  they  conquered  (which  was 
with  amazing  rapidity)  erected  mo^nes  and 
caravanserais  lei  haste,  which  nbli^ed  Hiein  In 
fall  into  another  wa>  uf  building;  liir  they  built 
their  mosques  round,  disiikmy  the  Christian 
form  of  a  cross.  Ihe  old  quarrie*.  whence  the 
ancients  took  their  large  h locks  of  marble 
for  whole  columns  and  archil  raves,  were 
neglected;  and  they  thought  both  impertinent, 
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Ttvtfir  carriage  was  by  camels;  therefore  their 
huildings  were  filled  for  small  stones,  and  columns 
4.1 1  their  own  hiru  y,  consisting  of  many  pictcs;  and 
their  arches  pointed  without  jey  stones,  which 
lliev  thought  too  htfavy.  'Ihe  rc.i\ons  were  the  same 
in  our  northern  climates,  abounding  in  freestone. 
but  wanting  mitrble. 

*  Modem  Goth  it:,  js  it  is  called,  is  deduced  Irom 
a  different  quarter;  it  is  distinguished  by  the 
lightness  of  its  work,  by  the  excessive  boldness  of 
its  elevations,  and  nf  it_s  sections,  by  the  delicacy* 

prolusion,  and  extravagant  fancy  of  its  ornaments. 
I  he  pilbrs  of  this  kind  are  as  ■■lender  as  those  of 
the  ancient  Goth  it  are  massive:  such  productions, 
so  airy,  cannot  admit  the  heavy  Goths  tor  their 
an!  ki>i ;  how  *.Lm  he  attributed  to  the  in  a  style 
of  architecture,  which  was  only  introduced  in 
I  he  tenth  century  ol  nur  era?  Several  years  alter 
the  destruction  of  all  those  kingdoms  which  the 
Goths  hud  raised  upon  the  ruins  of  the  Roman 
empire,  and  a  time  when  the  very  name  of  Goth 
was  entirely  lor^oNere  from  all  the  marks  of 
the  new  a  rchi  lecture  it  can  only  be  attributed 
to  the  Moors;  or  what  is  the  same  thing,  to  the 
Arabian  or  Saracens;  who  have  expressed  in  their 
architecture  the  same  taste  lis  in  their  poetry;  both 
the  one  and  the  other  faisdy  delicate,  crowded 
with  superfluous  01  namenis^  and  often  very 
unnatural;  the  imagination  is  highly  worked  up  in 
both;  but  it  is  an  extravagant  imagination;  and  ir 
has  rendered  I  hi-  edifices  (if  the  Arabians  (we  may 
include  the  other  Orientals)  as  extra  ordinary  as 
their  thinights,  If  any  one  doubts  of  this  assertion, 
let  us  appeal  to  any  one  who  has  seen  the  mosques 
and  palaces  of  ]:e/,  oi  some  of  (he  i  ;sthedials  ir. 
Spain,  built  by  rhe  Moors:  one  in  ode!  ot  this  son  is 
die  church  m"  Burgos  and  even  in  this  island  there 
are  not  wanting  several  examples  of  the  same: 
such  buildings  have  been  vulgarly  called  Modern 
Gothic,  but  their  true  appellation  is  Arabic, 
Saracenic,  oi  Moresque. 

"Ihh  manner  was  introduced  into  Europe  through 
Spa i n;  learning  flourished  among  the  Arabian  all 


the  time  that  their  dominion  was  in  full  power; 
they  studied  philosophy,  mathematics,  physics, 
and  poetry.  "Ihe  love  of  learning  was  at  once 
excited,  in  all  places  that  were  not  at  too  great 
distance  from  Spain,  these  authors  were  read,  and 
such  of  the  Gr&ek  Authors  as  they  had  translated 
into  Arabic,  were  from  thence  turned  into  Latin, 
I  he  physics  and  philosophy  of  the  Arabians 
spread  themselves  in  bu rope,  and  with  these  tlu-ir 
architecture:  many  churches  were  built  after  the 
Saracenic  mode;  and  others  with  a  mixture  of 
heavy  and  light  proportions:  the  alteration  that 
the  diflerence  m  the  climate  mi;;Ju  require  was 
little,  if  at  allh  considered,  In  most  southern  parts 
of  hurope  and  in  Africa,  the  v  "ndows.  [before 
the  use  of  gtassj  made  with  narrow  apertuits. 
55 1 1 J  placed  very  high  in  ihe-  walls  ol  I  he  building, 
occasioned  a  shade  and  darkness  within  SLdc.  and 
were  all  contrived  to  guard  against  the  hern.-  rays 
of  the  sun.  yet  were  ill  suited  to  those  latitudes, 
where  thai  glorious  I  urn. mar >  shades  ils  lecbler 
influences,  and  is  rarely  seen  bus  through  a  watery 
cloud' 

Discussion  a/ike  Islamic  Origin  of  the  Gothic  Style 
taken  from  Parentalia:  or,  Memoirs  of  the  family  of 
the  Wrens,  viz.  by  Maik&w  Bishop  m  1750 
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The  Spire  Tower 


MINARET  COMES  FKOM   THE  A  KAURI   WO  It  I  >  MAS'ARAli,  wllldl 
means  light  house'  but  not  in  the  meaning  of  sea  lighthouse  as  some 
writers  thought.  It  hits  rather  a  symbolic  hignificaitee  refer  ring  to  the 
li»lil  of  Islam  which  radiates  from  the  mosque  and  its  ipiflareL 


Hy  Lht1  tf*  century,  in  I  ho  i  irvat  Mosque 
ol  Damascus  the  in fcii a icl  had  bcconit!1 
an  esstiuial  feature  of  MusEim  rvljginus 
architecture.  Minarets  luve  Lmi  main  parts; 
l he  Sower  pari  ha*  a  strong  blind  base  with 
lit  lie  or  no  dixurdU-uit  at  all,  iind  the  higher 
part  is  vtffy  graceful  and  richly  deeoi-aled, 
this  tci-Limiing  ol  the  towei  is  seen  in  many 
Fnglislt  towvLi  like  Sir  Oirisaopher  VVreffe  St 
Maryle  liow  J|inv**r. 

"J he  earliest  surviving  Muslim  Um-er  is  the 
Qalal  of  Benu  HamnuuL  ^%hich  wits  built  in 
1  [K)~  ii]  cistern  Algeria  Willi  its  huge  size 
expressing  the  powtrofllentl  Hummed, 
I  he  Uwvvv  was  n\cd  as  3  watch  lower  as  well 
as  a  minaret.  Le  was  richly  decorated,  with 


openings  providing  Jj^hE  and  reducing  the 
weight  ut '  LhtfMruetLiLV.  Various  types  ot  arches 
lvere  used  cm  the  I  runic*  of  these  ivhulnwy 
including  irdoih  i_mi[UiiU  semicircular  and 
pulylohrd  archer. 

It  wa>  k  mires  like  these  lhal  later  limned 
thecharacLtTot  lht1  Etomauestjiiednd  tioihic 
lowcrs  ol  I  lie  West.  ( iood  examples  ot  litis  aee 
Church  of  Si  Ahborulio,  Crniu*,  Italy  {11)65 
11(95),  (Ihurdi of  St  l.licnne,  Abbayt aux 
Hoilinur-s  at  <  aen.  haiue  ( Mtfifr-  UhO)h  and 
Si  l-.dniund  at  bury  in  Hnghmd  U  1201  In  all 
eases,  the  iniluericeaKjafat  tteitu  I  torn  mad  is 
iu]C|ucslionahle,and  the:  rtiropean  irade  links 
with  North  Africa  uiusl  h&W  heeil  responsible 
for  its  tramier. 
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In  Europe  tlic  tower  first  appciiml  in  the 
HFh -century  Romanesque  period,  but  beeauie 
nsM.Htyl*--d  with  Gothk  architecture.  Sunn" 
people  be  Sieved  the  lower  came  from  the 
minaret,  iss  ii  bej;ar.  :ippeariny  in  Huropean 
castles  and  gatehouses  as  the  crusaders  came 
home. 

Spires  were  never  u*ed  unti!  the  minaret 
was  built,  and  in  I.ngkmd  the  if  vvli^  no  spire 
before  1 200s  the  first  being  lhs.iL  of  Si  i\m[\ 
Cathedral  in  London,  finished  in  J 22 1.  ("I his 
xv lis  later  destroyed  by  lightning  in  LVd  and 
b)  the  C  i  c  cat  [he  nl]  ur.dou  its  ]f>u6.  to  be 
rebuilt  by  Wren  in  [710.)  The  minarets  of  j|- 
Jeyushi  Mosque  jr.  Cairo,  built  in  MiM.>n  were 
pa  r  I  ic  ula  rl  y  in  line  pi  fcia  1  in  II  a  I  y  a  n  d  t  ei«I  and . 
Square  .shaped  minarets  continued  to 
influence  Eurapeaii  towers,  us  seen  in  Pafum> 
Vecchto  at  Piazza  la  Stgnora  (I29V-  I  ^  14)  in 
Italy,  Piaz&i  Ducale  its  Italy  is  particularly 
si f  iking  when  it  is  compared  to  the  Uinayyad 
Mosque  in  Damascus.  Ihe  Italian  tower  bus 
the  same  gradual  progress  of  the  square- 
shaped  sower  and  (he  same  bulbous  dome  at 
the  top  end.  Ihe  arcade  of  the  cloister  which 
the  tower  emerges  from  shows  a  similar  visual 
and  structural  combination  to  the  one  used  in 
the  t  "may y ad  Mosque, 

Thi^  graceful,  circular  form  of  minaret  was 
ybo  imitated  in  Germany  in  buildings  like  the 
I  fuly  Apostles  ( Ihurch  in  Cologne  <  J  ]  "*X))H  in 
Amins  i  dihedral  (100^-1239),  and  in  Worms 
Cathedral  (I  Pulo  13*  centuries)  in  Rbinelaud 
Ihe  Cologne  tower  has  particularly  breakneck 
proportion*  as  it  soars  into  the  air. 


\l>nvu  Jcfi:  <.rliLLn.li  nl  Si  Abbmulra 
t:oinoJt;Lly  (it)  13}. 

I  L-li:  Miiiarul  ftl  tin-  lanayyatt 
Muv]uc  in  Damascus  fTlJfr  7 1  r\). 
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Muslim  Architecture  in  the  World 

A  lot  of  Muslim  architecture  reached  Europe  through  captured 
ar  lists,  and  the  fully  Romanesque  sly  It  appeared  at  the  same  time  as 
the  first  counter- campaign  against  the  Muslims  in  Spain  and  in  the 
Holy  I  Hand-  One  who  was  taken  prisoner  was  Lalys,  and  his  new  master  was 
Richard  de  Grandvillc  of  England,  who  had  Lalys  design  the  abbey  of  Neath  in 
South  Wales  in  1  129.  Lalys  I  hen  became  the  architect  of  Henry  L 


Ihe  NorirhiiKS  brought  a  lot  to  English 

cirJiiU-i.;'  rr  in  [Inrr  I  (km  invasion  .lM<t 
sweeping  across  Europe  in  a  conquer  tag 
wave.  They  al&o  occupied  Sicily  where  they 
made  contact  with  MusliiTis.  It  was  here 

I  hat  their  barbarity  ii  baled  and  they  betaine 
^[■fiit  builders  instead  of  destroyers.  In  fact, 
&a  Rageh  Omar  from  the  BBC  ft  An  tet&mk 
Hi  story  of  Jiiirupt1  y<\yy.  'Architect  u  rally  little 
remains  in  Sicily  from  die  Muslim  njftie  and 
the  buildings  that  look  Islamic  aren'L  I  hey 
wete  built  in  the  II'1'  century  by  the  Kuimaii 
conquerors  who  were  fascinated  by  Anbtc 
culture.  Hie  12    century  Mormon  king  Roger 

II  of  Sicily  was  particularly  passionate  about 


Muslim  architecture.  1  le  was  aUo  fluent  in 
Arabic.'  1 1  was  i!icm\  architecturally  l.siamrzed 
Nottmafts  who  later  played  a  leading  pari  in 
building  burope,  Gothic  style  Architecture  also 
developed  under  these  Norman  kings. 

lulujid  I  sent  oir.bas-vulmkil  exchange 
missions  to  Persia  to  make  allies  of  the 

Mongols.,  wlio  haJ  taken  {hi?  region  and  ivere 
[tie  enm lies  ni'the  \  1  li--1jj i i.s.  lh:s  mi  i.viuti  m  | 
led  by  <  rcolfiey  Luigley  iri  I  »2  and  Listed 
a  year,  h  included  RobcrUi*  Sculptor,  wha 
is  thought  to  have  hruughi  back  with  him  a 
number  of  ideas*  like  [he  o(*te  arch,  which 
were  then  inticjdiiteJ  lo  hfc'JMi  anJuleLhire 
at  the  end  of  the  14*  century. 


Later,  J  ihvurd  II  htfd  good  contacts  with  Rersk. 
and  Ins  crusading  cxpei  ieiii_e  plus  his  uianiagc  to 
Ekannrof  Castille  provided  further  contact  witli 
Muslim  Spam.  Ihese  eonUi_ls  are  euruniemo  rested 
in  English  loFMort:  by  Morns  dancing,  lirst  known 
as  Morion. '{ he  MusHnt  ctmti<*ts  also  fed  lp 
[udtir  architecture,  such  as  she  ?*tar  pcHygOTi  plan 
iir  V^  indsur.  in  the  Uwer  of  I  k-nry  VII  and  in  the 
windous  ol  his  tin  pel  ruid  the  turrets  uf  Wolsey  * 
g  reiil  tj,li  Lu  at  OxIj  h  lI,  now  t  ill  kd  torn  I  owe  r. 

OlliL-i  \  in  Like  b.iLk  ideas  were  pilgrims  and  urlisl^ 
v  kiting  Jgypt,  like  Simon  Sum-on  and  i  hujh  the 
lllumiiijiltu;  Holh  uere  Irish  nit1  n  who  visited  the 
Hoi)1  Land  in  1323,  and  who  would  have  passed 
through  J  .^jpt  and  seen  the  Mausoleum  of 
Musiapha  Vasha  i 1269-1273)  in  6u*a  !  his  had 
xMuslhn  perpendieuLu  decniiLiop  Hiat  became  a 
common  feature  ol  CiothieiirJuiecuue  in  the  UK. 

!he chapels  of  the  knights  I'miplLir  ( hder, 
founded  by  mne  (Tench  knight*  in  Jerusalem 
in  1 1  IN  allc[  the  hr>t  ei  us.uk31,  were  huilr  with  a 
centralizing  lorin,  which  was  derived  from  Ihe 
city's  Duine  ol  the  Rock  Mo^ue.  [his  form  of 
church  later  spread  we  si  and  Can  be  seen  in  the 
circular  leirtple  (  hurch  of  11 85  in  London.  The 
rotunda,  which  is  tare  Noinunh  and  the  Uothie 
choir;  built  in  12-10,  huve  a  number  of  eurnmon 
tieatures.and  I  hey  .ue  both  subjeet  to  the  s.ime 


geometric  syslem.  Some  western  scholars  insist 
thsii  this  Msieni  *_ame  ro  Euiope  and  France  from 
the  Greeks  especially  Plato  and  Virruvius*  but 
we  have  to  wonder  a|  tills  perfect  tinning,  Why 

didn't  l  he  French  rediscover  Plato  earlier  or 
lister?  It  tceriu»a  real  coincidence  that  rhe  features 
appeared  in  Europe  ill  a  time  when  they  were  very 
evident  in  Islamic  structures  visible  lo  Lrusaders. 
other  travellers  arid  traders. 

Another  famous  building  which  many  do  nol 
realize  is  I  skunk  is  the  Taj  Mahal,  in  India,  built 
by  the  Mughal  sultan  Shah  Jahan  in  memory  of 
his  wile  MumU?.  Mahal  who  died  while  giving 
birth  to  their  fourteenth  child,  This  is  called  the 
'teardrop  on  eternity*  and  was  finished  in  16*18, 
after  using  precious  and  semi  precious  stones 
as  inla\  nud  huge  amounts  of  white  marble  that 
nearly  bankrupted  the  empire.  The  T;ii  Mahal  is 
completely  symmetric  -  except  to:  the  tomh  uf  the 
sultan  which  is  off'-centie  in  the  t.rypt  room  below 
the  main  lloor. 

More  really  ama&irtg  talauiie  ;m„hitet.Uire  iiu  hides 
the  Cathedra!  Mosque  in  i Cordoba,  Spain  and  the 
A I  ham  bra  hikieeivi  Gianada.  A  IE  ollhese  still 
fascinate  peopk  today,  and  the  Taj  M.ihnl  fusl  pip.s 
the  Alh.nnhr/i  at  the  post  (or  the  most  visitors  with 
j  million  a  year,  while  the  Alh  am  bra  draws  2.2 
million  or  7,700  people  a  day. 
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Bookshops 


THJ:.  id  ha  01  a  big  bookshop  having  a  eotfeeshop  and  regular 
speakers  is  not  n^w.  The  celebrated  bookshop  uf  Ihn  j!  Nadim,  the 
I0r  -century  bibliophile  and  bookseller,  was  said  lo  be  tin  an  upper 
story  ot  a  large  building  wlim:  buyers  came  to  examine  manuscripts,  enjoy 
refreshments  and  exchange  ideas.  In  the  Muslim  world,  a  thousand  years  ago, 
as  well  as  there  being  massive  public  and  private  libraries,  ihere  were  a  bo 
bookshops.  An  average  bookshop  contained  several  hundred  tiilvs  but  larger 
bookshops  had  manv  more  on  offer, 


Al-Fiiirt>i,  ilie  catalogue  of  books  that  Ibn  al 
Xadim  sold,  listed  more  ihan  sixLy  thousand 
titles  00  ^n  Linliinilcd  FeIm^c  nl  MLbjjuLls.  The 
lirsl  section  ui "l he  first  chapter  of  u/  Fihrist 
wis  dtivolcd  to  various  styles  of  writing, 
including  CI  mese,  i!.:.:i  Li>  ■■■  of  p-tiper,  and 
"excel I meies  ol  pen mansh ipp  and  'excellencies 
of  the  book*  After  lliis  was  a  whole  range  of 
topics  including  language  and  calligraphy; 
Cbi'^tiiiriivnd  Jewish  iuiptores;  the  Quran 
and  commentaries  linguist  L  u'orks-  histories 


and  genealogies  ollidal  govern meiU  uorks; 
conn  accounts;  pre- Islamic  and  klamic 
poetry:  works  hy  various  .schools  of  Muslim 
i  bought*.  biographies  of  numerous  men  of 
learning;  tijvekand  Isbriiic  philosophy; 
mathematics;  astro  no  tuy;  Greek  and  Islam  ie 
medicine;  literature;  popular  he l  ion;  travel 
(India,  China  and  (ndmchiiisri;  mn{uc:ftiid 
miscellaneous  ,stibjecls  and  fables! 

With  paper,  tttimq  in  Arabic,  came  I  he 
profession  ofWttmuj.  I  he  Lille  Wnrtmj 


111  1J-IL"  p."- 1,  licfcuksflvfcp^ 

pul  up  ±\pw  (oatfocl 


iribAoiiuffs. 
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"Iki  vast  hook  publishing  industry  in 

the  Western  war  hi  is  truly  awesome 

ami  certainly  cannot  be  praised 

enough,  Rut  this  ...  autnol  eclipse 

an  equally  a  we  some,  sophisticated 

and  wide  ranging  publication 

industry  that  first  grew  in  the  Muslim 

civilization  arouitd  die  nuddle  of 

the  8tk  century,  almost  one  thousand 

years  before  books  appeared  in  the 

same  quantity  and  quality 

in  the  W&t***? 

Zkuuidin  Sardan  British  writer, 
broadcaster  and  columnist 


I  vis  been  used  ftir  paper  dea  I  ci\  writers, 
translator*,  copier^  book  set  lent,  librarians 
a  nd  i  \  I  u  fin  |  n  t\  bois,  1  lit.-  profc  salon  of  the 
Witmifrim  js  lloiici:i]3}  Ivliewd  to  have  sNuteti 
shortly  after  the  uiuoduction  ot "ilie  art  of 
papermaking  tn  the  Muslim  world,  which  you 
cm  read  mart  about  in  the  Market  chapter, 
Baghdad  was  probably  the  first  major  city 
where  the  wtimhji  bo-nkshops  first  appeared, 
and  as  tin-  mamilaeUire  <it "paper  spread, 
the  number  of  these  bookshops  increased 
dramatical!} throughout  the  Muslim  world. 

Kuluhryyin  is  a  Moroccan  name  for 
bookbinders  or  book  merchants,  who  se\  up 
I  burr  bookshops,  libraries  and  copyists  and 
scribes  in  a  district  of  I -I1* -century  Marrakech, 
Morocco.  I  his  district  was  a  street  with  a 
bmdrt  J  bookshops  and  libraries,  fifty  on  each 
sicfc  Surtt  activity  reached  lis  zenith  during 
the  reign  of  Ya^ub  al-Minsurv  who  cunNlantly 
tMKoi] raged  the  spread  of  book  printing  and 


promoted  general  reading  activity.  There's 
a  story  thai  tells  how  one  day  a  celebrated 
[iterate  man  named  Ibn  al-Saqr  who.  during 
the  eight  snootta  siege  of  Marrakech,  left  his 
house  to  buy  sonic  tood  for  his  hungry  family, 
but  ended  up  spending  all  his  money  on 
buying  a  book  instead. 

To  read  mure  about  the  importance  ul'bouk* 
and  learning  see  the  *I,ihr yryh  section  in  the 
School  chapter. 


'Buy  books,  and 
write  down 
knowledge, 
for  weather  is 
transitory,  but 
knowledge  is 
lasting.' 

Ar.ibk  E'ruvL'rb 


jj 


Public  Baths 


'Indeed,  God 
loves  those 
who  turn  to 
Him  constantly, 
and  He  loves 
those  who  keep 
themselves 
pure  and  clean/ 

Quran  (2:222) 


fc 


Men  rttis  tits  id  u  CjgoLcigu 
Han*  leth,  j  tlirkJMli  thiUi  fn 
Mimbul.  buiH  ,Muiind  l*WQ. 


Spas  and  health  Cluus  hnve  sprmu;  up  over  llic  world  Unlay,  kiting 
all  luxuriate  in  their  steam  and  Cme  soaps,  but  this  was  not  ^Kvays  the 
case.  In  the  so-called  cbrk  ages  of  Europe,  the  balh  was  particularly 
unfashionable. 


After  the  eolbpsr  of  Rome,  the  Romans  and 
most  ol  tfaistr  mod  cons  disappeared,  I  or  the 

Romans,  I  he  bath  was  in  an  eiaboiate  building 
complex.,  cumnleLt-  uith  a  medium  healed 
room  or  Tepidarium,  a  hot  steam  room  or 
Lnlilarium,  and  a  room  with  a  cold  pbnge 
pot)]  or  Fri^i eluvium.  In  some  ol  ihc  lafyt'i 
baths  there  were  other  stetsons  with  changing 
mums  tailed  4/Miirkrrutfip  a  reading  loom 
and  sports  Lirea.  But  these  treatment  centres 
uej'e  for  the  rich  and  poiitieal  elite  onljs 

White  divsc  bath*  fell  into  disrepair  as  she 

Roman  1  trip  ire  Illj  in  tatters,  on  the  other 


sklftoJ"lhifc  M«hUTi.Lr?     -i  I  he  \ral  ,,  who 
had  been  under  Roman  rule  in  countries  like 
Syria,  inherited  Eke  trndiliiHi  ol'tisuh1,  the  hath. 
Instead  ol  the  waters  becoming  stagnant  as  the 
Romaic  lefL  ihe  Arabs  and  Chen  Muslims  ^uve 
them  special  promotion  because  off  slams 
ii:|:Ii,i^li  [m  Je.tLLlt.'iL''^  lnj-ii-:u:  rinJ  »oiul 
health,  Reporter  Kageh  Omar  presenting  the 
HISO  An  Isfauiti  I  tiyhtry  of  limvpe  *A.iii  that 
there  were  thousands  ol htimfflnw&  in  a  city  til 
quarter  of  a  million.. ..' 

]  he  biUh  hous*\  Or  humHituih  was  4  social 
place  and  it  ranked  hi^h  on  ihe  list  uf  life* 


essentials,  Ihc  Pruphel  Mohammad  (pbuh) 
said  ViiMEiiinLss  is  half  the  fiiitht  Hiiiuuittms 
then  were  elaborate  jftnirs  with  elegant 
design*,  decor  and  ornamentation.  Under 
the  Mjmluk  and  ( Etonian  rule,  l  hey  were 
especially  sumptuous  buildings  in  their  rich 
design  and  Ilixui  luiisdcLora-rioas,  turnished 
iviEh  beaiitilul  iounlaiu.s-and  decorative  pools. 

I  he  htiunmmt  uas.  and  slill  rs,  a  unique  social 
sl-Ll  i 1 1-_\  uu  Muslim  u  immunities  playing  an 
important  role  in  tJie  social  dctivitici  of  the 
(_i  iiiiUinnly.  .U  an  ultimate  spin  c  oi  inler 
action  far  various  social  groups,  11  brought 
friends  neighbours,  rckiliiesanj  workers 
together  regularly  to  undertake  die  cashing 
ritual  in  a  partying  atmosphere,  Group  bonds 
-strengthened,  friendships  rekindled  and  "OsSip 
was  swapped,  this  them  pen  Lie  ritual  was  car- 
ried out  hy  I  Kith  men  and  women  at  separate 
times,  with  die  women  usually  bathing  in  day- 
light and  men  in  the  evening  and  night  r 

the  intrigue1  and  sociability  at  the  faimmam 

didn't  just  .slop  at  se  rubbing  and  gossip,  as  tra- 


ditionally I  he  selling  played  a  siyrulLLLir.i  role 
eh  matchmaking.  In  conservative  communities 
such  ^s  those of  North  Africa,  ittifnen  who 
were  looking  lor  suitable  hmlcs  for  (heir  AiHig 
would  ^o  tu  the  hfimtiuiiti.  \  I  ere  they  had  llie 
perfect  opportunity  to  have  a  closer  look  at  the 
hiidc  to  be  and  select  the  most  physically  fit 
However,  this  tradition  is  gnuiualh  losing  its 
popularity  as  arranged  marriages  in  these  ^ol  l 
trlies  are  becoming  inc  reasingly  rare. 

[t  is  also  customary  in  many  parts  of  the 
Muslim  world  for  I  he  new:  IjielI-l*  In  be  taken 
with  her  friends  to  the  hit  mi  f  una,  where  she 
i$  prepared,  groomed  and  adgi  ned  in  slvli/ed 
dc-ni^ns  with  hefwa,  the  herbal  pa  sic  that 
leave  a  a  reddish  'hrc Acn  colour  on  the  hair, 
hand*  and  feet.  I  l>e  groom  is  a bu  escorted 
there  the  night  before  he  meets  his  bride. 

The  art  of  bathing  in  hammtims  is  guided 
by  many  rules,  such  as;  men  must  always  he 
covered  in  lower*  garments*  and  women  are 
forbidden  to  enter  if  men  are  present-  Quite  a 
few  books  have  been  written  about  this,  like 


Baghdad 
bathhouses 
were  rw 
the  most 
sumptuous  of 
baths ...  that ... 
appear  to  the 
spectator  to  be 
black  marble.... 
Inside  each 
cubicle  is  a 
marble  basin 
fitted  with 
two  pipes,  one 
flowing  with 
hot  water  and 
the  other  with 
cold.1 

IhnBalluta,  I4,h- 
ceiilurv  traveller 


1  .ctl:  I  ■  ^  lenur  of  public  bath 
'    m  Tbilisi,  Georgia- 
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Righi-  W'-i-enlim-  linki^li  Hiniiu^iiju  shindig  *i  public 
btfljl  On  ivFlL't-k-L?.  |iitrt  l*I  j  pi'iiLi'Suon  on  ^,LJ1-En.,*iwlu]>  |li,iE 
|\ii  .Lii^J  in  html  ol  Saltan  Vlui.nl  111  in)  llu-  aLL.M >1  llu* 


Tuikish  Lulli  in  llu: 
Gil j  of  London,  E'K. 
In  tht-  sliadmv  ol 
sli  Norman  Fn^ki^ 
renawnt'il  building 
fMhpuKiriy  kiitfvtiiij* 
ihe'Lnndnn  (iherkiu1. 
standi  I  he  exk-rku"  n\  am 
■i-ilrl  litrLisli  h, milium. 
EIll'  huiLlnii:  h  now  it 


A/^jtifffttfrtfti  rt«rf  ifc  iWfriiritffs  from  the  y "'  century 
by  Abu  fshaq  Ibrahim  ibn  Ishaqal-Harbi. 

"fhe  sophistication  of  the  bathing  proofs  in  1 -P1'- 
ceuturyb  Baghdad  involved  pi  ivatc  chambers  and 
three  towels,  causing  [bn  Bat  tut  a  to  say '[  have 
never  seen  such  ah  elaboration  as  ill  this  in  any 
city  other  than  Baghdad.1 

As  ue  have  said,  the  hath  was  known  to  I  u  rope  in 
Roman  times,  but  il  fell  out  of  use  as  Rome  fell.  In 


the  1529  work  b;  Sir  John  Irelly.  Grew  turbaL  we 
can  read  annut  bathing  attitudes:  'many  iolko  that 
hath  bathed  them  in  coide  water  have  dyed." 

Hundreds  of  years  later,  baths  were  rediscovered 

,:i:;  in:  :    >.  (  n.;s;uk     wlu-r;  I  ie  i  nisaders 
en  co  un  re  red  Muslim  baths  in  Jerusalem  andSyria. 
This  reditu  j  very  wj>  brief,  though,  as  1  he  church 
banned  she ir  use,  partly  because  \\\ai\  belonged 
to  llhe  culture  of  Muslims.,  I  hi  infidels'  and  partly 
be La use  of  the  spread  o!  adultery  and  bad  sexual 
habits  and  diseases  following  their  immure  I  use, 
because  the  manners  of  the  Imnmitwt  were  not 
followed  by  I  he  Hiropearis, 

by  the  IT*1  century*  Iwmmums  i\ere  red  i  seme  red 
when  l.nroneans  met  Turkish  baths.  "I  his  was 
at  the  same  time  that  it  became  fashionable  to 
llm-  oriental  baths  and  Levantine  flowers.  In 
F.ngland,  m  places  Mich  as  1  ondon,  Manchester 
and  Leeds,  this  was  a  ival  cntfe  The  (test  Turkish 
bath  or  "bagnio"  was  opened  as  early  a*.  1679  off 
\revigate  Street,  now  Bath  Streets  m  London  and 
was  built  by  Turkish  merchants.  Turkish  baths 
were  also  built  in  Scotland,  in  (■dinhur^h,  where 
the  famous  OrnnisheL^h  baths  were  designed  hy 
John  Runiet  ir.  ISttl.  Ihe  elaborate  nature  of  the 
bath  was  recreated  in  all  its  ^Lory,  as  this  con  Famed, 
a  suite  of  Turkish  baths  with  a  dome  supported 
on  a  brick  and  stone  structure,  with  geometrical 
lattice  windows  in  frames  of  horses  hoe  arches. 
Meanwhile,  the  fa^nte  was  decorated  with  an 
elegant  Moorish  arcade  with  iron  grilles  in  a 
^Li'i'v!::;  pattern 

So,  it's  believed  that  the  fummmm  is  the  origin  of 
most  of  the  health  and  fitness  clubs  and  reircat 
centres  spread  over  the  modern  world.  Sweat- 
ing flushes  out  impurities  and  helps  us  to  lost-  tai. 
Steam  and  hot  water  increase  blood  circulation 
and  raise  the  pulse  and  metabolic  rate  Hie  rcl  J«a 
tion  in  the  tit-Bat  ran i  (translated  as  the  Interior"), 
she  equivalent  to  the  ivsl  room  or  Roman  Apntly 
cerium*  lets  the  body  rest  and  benefit  from  ail  the 
previous  exercises,  while  the  social  interaction  and 
the  friendly  atmosphere  benefits  all. 
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The  Tent 


Tents  these  DAYS  conjure  up  images  of  rain  drenched  campsites  or 
beam  i ful  wedding  marquees.  They  have  a  practical  and  social  function, 
are  large  or  small,  and  so  remain  true  to  their  roots  from  the  time  when 
Muslims  and  Bedouin  Arabs  used  them  as  a  shelters  and  meeting  places. 


Far  right:  Hi  is  Ottoman 

manuscript  is  3  rm-nr^ir 
Lif  The  rruUtary  r.iovrr.uiut 
during  iin  ^xpi'tLitim:  cf 
Suleviivui  the  Magnificent 
a^jtjut  Hungary  [he  tents 
yf  different  colour*  porttbly 
refer  to  different  ngiments 
pitched  around  River  Jbrt 
of  Mitrwica,  located  in  the 
Leposavie  inumcipaLity  of 
Kosovo.  The  ^ritin§;  ir^-rs 
give,  115  ?.  snapshot  oi  list" 
canip  rtn  iy '  imfar  *tf  U  AH 
(tn-  LL--1  May  1  -'i  i).  and  lulls 
US  they  jnovud  kjk  3nLte.">  in 
two-  days. 


"They  could  be  elaborately  decorated  royal 
st  rue  tares  in  a  sultan's  ceremonies,  which  woe 
beautifully  coloured  a  flairs  with  silk  crowns 
ami  a  raised  section  to  add  extra  splendoLtr 
and  majesty,  inside  were  comfortable  seats  and 
canopies,  colourful  carpets,  plus  some  of  the 
* li  1  tan's  favourite-  weapons  and  toiletries,  The 
tent  followed  the  s  til  La  n  in  his  travels:  for  wai; 
hit  n  Ling  trips  and  other  visits  and  cere  monies, 

Europeans  feli  in  love  with  the  Ottoman 
tent  the  first  time  they  set  eyes  on  it.  In  the 
beginning  it  was  reserved  for  royals  and  the 
rich*  for  grand  parties  and  royal  ceremonies. 

The  French  king,  Louis  XI VT  was  its  greatest 
admirer  and  he  had  many  ceremonial  tenlss 
a  la  Turque.  "Ihese  usually  accompanied 
extravagant  processions  and  joyaE  parties 
with  Firework  displays.  His  fashion  statements 
c  aught  on  with  the  resl  of  fhe  royal  hoLiseholds 
of  Europe  who  didn  t  want  to  be  left  out  of  the 


latest  craze  and  the  lent  dominated  most  of  the 
l?,h  ceatuiy. 

Loui.s  had  a  real  inreresi  in  I  he;  Islam  it:  worlds 
and  he  gathered  knowledge  about  it  through 
travellers  tike  Francois  de  la  fiouliaye-lc  douz 
and  |ean  BaptisteTa  vernier.  La  Boullayeevcn 
arrived  at  the  Royal  court  wearing  Persian 
dress.  Louis  aKo  had  in  his  service  two 
renowned  Arab  linguists,  Laurent  tfArvjeux 
and  Antoinc  G  a  Hand. 
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tu  Vauxhal!  t  i;vrdeiUi  1  upland,  one  of  these 
ictus  was  tmill  lli  I"  l-l,  Lin  J  Lt  had  a  dining  area 
uiHi  (sftirttitfii  tables.  I  he  two  most  fcmons 
Turkish  kills  in  England,  wert  buih  around 
1 750,  in  the  gardens  e  »|"  Pa iitahi fl  Surrey,  owned 
In  l  he  I  fun  nun- 1  Jwk-v  I E  ant  ill  on,  and  StOLii- 
lu'iid,  Wiltshire,  awiuJ  he  Henry  V\nh  1  Inure, 
John  Pamell  ilhE  a  walei  colour  illustration  of 
the  lenl  at  I'aiiishill  alter  he  visited  U  in  1763. 

I  Ik-  siti?  ol  ihe  sent  .it  Stmirhead  was  onyi- 
H-illv  I  or  a  iuti^L]LEr  with  minareU.  but  the  ideo 

changed  mUi  a  lent  dial  was disnuin tied  ill  llic 
17SKls,  A  shud  hirkish  tuni  was  built  at  Delga- 
ny.  WicUoh,,  Ireland  by  David  la  Tourche  in  the 
bib*  IS1-  t  entury,  but  lems  never  really  eaughi 
i  m  I  here  because  of  the  weather. 

furopcan  imitation  o£  Turkish  tents  also  took 
on  aim  of  the  Islamic  architectural  styles  and 
in  1 1  it-  EH"'  century  arehiLirit  John  Na^li  pro- 
duced a  "total  exotic  exterior  died"  of  a  Royal 
Pavilion,  which  gtvatly  pleased  hLs  Royal  pa- 
trons. I  Ic  used  the  omental  scenery  described 
b)  lft    tie  run  ry  landscape  painter  Thomas 
Daniel  I.  I  tamcll  was  also  the  author  tit  "Oriafrftl/ 
Si'aicry,  and  was  hired  as  a  consultant  to  help 
design  J  bntish  residence  with  such  features 
as  a  but  Wis  dome  with  comer  thai  Iris  and 
overhanging  e;ive\.  i.ii^fu- tl  arches  and  pin 
nacles.  It  was  Daniel  I  who  inspired  Nash,  who 
was  commissioned  by  George  rv  to  remudfel 
an  unfinished  structure  at  the  Royal  Pavilion  tn 
Brighton   So  he  combined  bulbous  domes  with 
concave  shaped  roofs,  imitating  the  iurkish 
,  nliphs  Kem  .  llial  covered  I  ho  !■■  inquiring  and 
music  rooms  of  the  building.  He  also  used  min- 
aret like  structures  to  dis^uisv  the  chimneys. 

"this  type  of  tent  stiil  exerts  a  strong  influence* 
Mi.1  one  still  survives  at  Canterbury  Park  in 
Hampshire.  I  he  roof  of  the  Rotunda  In  Vaux- 
all  (.hardens  was  j  lent  with  hlue  and  yellow 
alternating  stripes,  supported  by  twenty  pillars, 
lin^lish  writer  Kalhaniel  Whiltock  in  1*427  de 
scribed  it  as  a  l\:rsian  Pavilion. 


Other  famous  people  to  cuioy  in  id  own 
tents  included  I  he  ]:m press  Josephine,  who 
had  a  Muslim  tent  room  at  iMalmaison*  and 
King  Getiigt*  IV  often  dined  there,  ihen  the 
Myroticss  of  Hertford,  nicknamed  llhe  Caliph* 
had  a  Lent  room  made  foi  htm  by  DeehiuiH 
Burton  al  Si  Pnmt;ius  Hovise.  "Ibis  burned 
down  in  1930  and  was  rebuilt  in  a  different 
de^n 


A  I6'1,  ctLiUitry  niiniatuie 
I'mm  iItl-  UrJijrfj  ^jjjpsjj-  Liy 
Ml-HiiscJ  HurMrvi  sliuwin^ 
Hie  aMroi^ioii  tn  sin-  tlimne 

nl'SuJun  Sfliio  I,  NkHi-  the 
various  lEriEurim  ^S.LSiihicijL 
r,biiki  m  lIk1  ^LHfnntH'iU-  A 
M^nior  c!(iit,fr  is  Ef-iijun^  \c 

kliS  I  Ik'  III' Ml  Hi   Wik-  $Lllt.fcll\ 

t'!ujkr  nut  lli-.  futft  a^  thiols 
utiJtucL'piLible  in  Ts^un  Ki^ 
iit^lhi:  hem  is  an  Out m nan 
E  radii  inn  tn  cWmuiitlMl? 

L^IVillt)   -11  ^t  irhc'tJkTUv- 


...  European 
monarchs ... 
brought  it  to 
Europe. 


From  Kiosk  to  Conservatory 

Wiiatw  i  now  mi  n  k  of  as  a  gar  d  en  *  urn  nw  t  hou  se  a  i  kI  t  h  e 
handstand  in  the  JucaJ  park  or  town  square  came  from  what  was 
called  a  Turkish  kioik  or  KoshL  This  was  a  tlomeii  hall  with  opt 31 
and  arched  sides,  attached  to  the  main  mosque  under  ihe  SeJjuks.  Gradually  il 
evolved  into  the  summer  houses  used  by  Ottoman  snJtaos. 


The  most  famous  of  these  kiosks  were  Che 
Quill  Kcshkand  Baghdad  Koshk.  The 
Cinili  Kushk  was  built  at  the  lupkapi  Palace, 
Istanbul,  in  1473  by  Muhammad  a  I  tatih  and 
had  two  storeys  topped  with  a  dome,  with 
open  sides  overlooking  ihe-  j;sn-dt:nst  of  the 
palace-  fht*  Baghdad  Kushk  was  also  built 
at  the  Topk^pi  Palace  in  !(>3iS  -$%  by  Sultan 
Murad  IV,  This,  also  had  a  dome,  and  Hit 
view  it  gave  onto  I  he  gardens  and  park  of  the 
palace*  as  well  as  the  architecture  oMkr-  city  d 
Istanbul,  was  amazing. 


Lady  Won  ley  Mfcmta^u,  (he  wife  ol  the  Lnplish 
ambassador  tri  <  !onbLintinoph.\  wrote  j  lettn 
on  I  April  1717  U>  Anne  Ihistlethwayte 
mention ittg  a  \hio$k\  describing  il  m... 
raised  by  nine  or  ten  Heps  ,md  enclosed  with 
gilded  tattfct'S'pbut  il  was!  frmipcun  muitarchs 
who  brought  it  to  Europe,  The'  kinijof  Huland 
particularly  I  ike  J  it,  as  did  the  LUluY-in  I  .a  s.v 
of  Louts  XV,  Stilml^s  ol  Lorraine,  whu  built 
kiosks  tor  himself  haved  cm  Ins  memories  ol 
his  uiptivity  in  Turkej/lhe&e  kiosks  were  uj§*h) 
as  garden  pavilions  im  serving  t_orfee  and 


ir 


A  kiosk  aT  hipLipi  Palace,  in 
Tin  kuy  named  the  Ra^h- 

by  SulUn  Mur^d  IV  :Ll"[cr 

hii  ^mqucvl  of  Kaiil  iiiad.  It 

contains  a  inurting  hiiil  ^ov- 

crwJ  b>  it  domr  with  a  long 

chimney  lor  cupelling  sirnxrife! 

riam  the  lire- 


"'.  M-    ^cnluiy  milium  ft-  or  Sirlun 

PHsurJii  III  ,ni J  hi*.  UH1>  >3)1i|b^  1  FT  A 
iurik  (mm  iHl- ■  .V'r<fXTJiJ>^j/i/rPi«rpi4-  r- 
ui  K  Mir/.i  Alt  h  I  IJiTfuikulp  III 


beverage  \  but  later  wt  re  am  verted  into  the 
handstand*  and  tourist  intormatmr.  stands 
d  t  coral  mg  many  Kuropean  gardens,  parks  and 
high  siiLL'ts. 

All  good  designs  evolve,  and  in  this  case 
the  kiosk  evolved  into  what  we  now  call 
conservatories  glass  rooms  built  in  gardens 

or  on  the  sides  ol  many  European  houses. 
The  earliest  conservatories  were  those  made 
b\  Humphrey  Replon ! or  the  Royal  Pavilion 
at  Brighton.  Ihcse  were  sumptuous  aHairs* 
with  corridors  connecting  the  Pavilion  to  the 
stiibk^p  and  with  a  passage  ol  I  lowers  covering 
thegljvulhe;  also  joined  the  orangery. 
a  greenhouse,  nn  aviary,  an  enclosure  for 
pheasant  mi  t  id  hothouses.  The  pheasant  ry  area 
was  parha:hirly  Muslim  in  concept,  and  it  was 
an  adaptation  ot  the  kiosks  on  the  roof  of  the 
palace  in  she  Kort  of  Allahabad  In  India, 


Gardens 


SUNNY   DAYS  ARE  SPENT  t  V  Tf  lN<i    I  HE  GRASS  while  hoping  it  <Wsnt 
rain  too  much,  again.  Insects  are  dealt  with,  amies  are  moved  on  and  birds 
are  mack  to  feel  welcome.  Lawns,  with  their  herbaceous  borders,  domi- 
nate many  gardens  in  1-urope.  especially  in  the  UK.  Back  in  [he  Middle  Ages 
though,  gardens  in  Lai  rope  were  limited  to  the  courts  of  nobles  or  monasteries, 
and  their  main  use  was  for  herbs,  vegetables  ;ind  some  fruits  tor  sell -sustenance. 


lor  Muslims,  gardens  have  always  been  a 
constant  -source  of  wonder  and  cnchanlmenL, 
because  plants*  Eiee.st  animals,  inseiA!*  and  all 
of  nature  are  a  Messed  gift  of  Allah  and  a  rign 
of  His  i  Neatness,  Islam  permit  us  to  use* 
enjoy  and  change  nature,  but  only  In  ethical 
ways*  so  Islamic  gardens  wen;  de signed  to  be 
sym pathetic  to  nature,  and  gardens  to  this  day 
enjoy  an  elevated  statu*  in  a  Muslims  mind. 

Gardens  such  as  Eden  weuyttpftitedly 
dest  ribed  in  the  Quran  as  places  o I  great 
beauty  mid  .serenity,  and  as  ideal  places  for 


co  Litem  plat  ion  and  reflection.  Ths^e  heavenly 
paradises  wire  recreated  and  spread  ,h  mis  the 
Muslim  world,  from  Spam  to  India,  mainh 
from  [he^11  century  on  ward  v  Ahotil  one 
hundred  years  later.  Lli<j  Abhasids  innovated 
designs  o  (tin  drown,  Ironi  I  hen  on,  gardens 
v.'Lth  geometrical  flohirrheds,  .shallow  canals 
and  fountains  wrere  built  ei  et y where  in  Islamic 
Persia.  Spain.  Sicil\  and  India  to  pros  ide 
peaceful  seclusion  irom  tin1  smLsUle  world.  Jnsi 
a  look  at  the  Alhanibra  m  ^iianada.  Spam  or 
thtTlaj  Mahal  in  India  proves  this. 


'Gardens 
under  which 
rivers  flow  to 
dwell  therein 
and  beautiful 
mansions  in 
gardens  of 
everlasting 
bliss/ 


Quran  (<J:72) 


\« 
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Rigjhi;  i  7*  -century  m»nuscri|U*Njwuij£  Sultan  Itabur, 

luildin^  a  |>1:|]i.  wjlijiinf*  hi>  ^.kRlcncrs  miu:ajrinjL 

Bcilo^v  left:  lb'  -HiiiMury  miniature  KhaM'tii^SulieymsMi 
ihr  MaprmlJi-iciil.  I  hi-  Semi  I  ^arderta  in  Turkey  of 
Sulmnact  I  he  MjgniEiiirieLil  asltivalod  \  u  lips, 


drirdens  were  not  otily  for  naedimiion;  many 
had  a  practical  function,  and  Arab  rulers 
collected  plants.  Ihcse  kitchen  gardens  nor 

orJ.y  supplied  food,  I  hey  also  gave  rise  to  a  type 
ot  Arabic  poerr\  known  as  the  rifW/ytf ,  the 
gjirtlt  11  poem,  which  conjured  up  the  image  ol 
the  Garden  of  Paradise. 

El  was  in  lok-do  it)  3  J 'century  Muslim  Spain,, 
and  later  in  Seville,  that  the  first  royal  botanical 
gardens  ol  iuropc  iii.ule  theirappearar.ee. 
"I"hey  were  pleasure  gardens,  and  also  trial 
ground.**  for  the  acclimatization  of  plan rs 
brought  from  the  Near  and  Middle  Easl.  In  the 
jest  of  Fur  ope  tbi.:\e  gardens  appeared  ghoul 
five  centuries  later  in  the  university  towns 
of  Italy.  Today,  I  he  influence,  of the  Muslim 
garden  cnu  be  seen  all  over  Europe,  from 
the  Stibbctl  garden  in  Florence  to  rhe  Royal 
Pavilion  in  Brighton,  1'ngLmd 

It  wasn't  just  the  concept  of  gardens  that  spread 
with  the  Muslim*,  because  they  also  brought 
flowers  from  the  £asl  that  you  can  now  buy 
down  at  the  local  gardening  centre.  Such 
travellers  include  the  carnation,  tulip  and  iris. 

Sor.se  people  believe  the  word  'tulip'  conies 
foir  Vttihcifui  v • '  ich  means  turban,  as  peoph 
used  lo  wwi  it  mi  (heir  Unban.  Others  say 
the  word  tulip1  is  an  anglicized  version  of 
dittnb,  which  is  Farsi  lor  tulip.  From  Persia, 
the  tulip  reached  Constantinople  through 
embassador  Nil  gift  exchange,  where  it  was 
largely  planted  in  the  Serai  I  gardens,  especially 
in  the  Topkdpi  Palace  in  Istanbul 

1  he  tulip's  \  oyage  into  \:  1 1 1  <  'pe  has  been  like 
a  well -thought  out  invasion  of  perfume  and 
colour.  1 1  first  stepped  rait  in  ] 354  with  Cumil 
Ogierde  Bushecq,  the  Hapsburg  (Austrian/ 
1  lunganan)  ambassador  to  Suteyman  the 
Magnificent,  when  he  took  one  with  him. 
Aloul  ten  years  Liter,  it  reached  its  now  famous 
'home'  in  Holland.  Hie  Duke  of  Scimoncta. 


'Early  Muslims  everywhere  made  earthly 
gardens  that  gave  glimpses  of  the  heavenly 
garden  to  come.  Long  indeed  would  be  the 
list  of  early  Islamic  cities  which  could  boast 
huge  expanses  of  gardens.  To  give  only  a  few 
examples,  Basra  is  described  by  the  early 
geographers  as  a  veritable  Venice,  with  mile 
after  mile  of  canals  criss-crossing  the  gardens 
and  orchards;  Nisbin,  a  city  in  Mesopotamia, 
was  said  to  have  40,000  gardens  of  fruit 
trees,  and  Damascus  110,000/ 

Watson  A  M  Wiiii  Agr  knit  tmd  Innovation  in  the 
Early  Islmttk  World,  Cambridge  University  Press 


Francisco  Caetanip  ivus  a  tulip  collect*  >r 
anil  had  I5%H7  in  ins  Italian  gar-Jim  in  the 
1640s,  I  he  Huguenots,  trance's  persecuted 
Protcstsmts,  tcusk  tile?  tulip  Willi  them  into 
did  emit  countries  as  they  ran  a  way.  Finally, 
in  the  1680$  an  En^lishm^n  galled  Sir  George 
Wheler  brought  it  to  Britain  from  the  Serai! 
gardens  ol  t,  "onslantitLople. 

"The  carnation  and  jri^  were  less  well  travelled 
as  flower  but  pop  Li  tar  in  decorating  t\:niian 
and  Turkish  ceramics.  With  iis  Lin  shape,  rite 
carnation  was  a  .successful  combination  with 
I  he  tulip  in  l/.nik  pottery.  'I  his  design  ua^  .iUv 
copied  in  European  decoration  and  appeared 
in  ci  number  of  Lambeth  charters,  ceramics 
produced  at  Lambeth,  I  ngb[idh  dating  kuni 
16G1M70O. 

The  iris  was  used  in  horizontal  and  circular 

(onus  by  Persian  potters,  pari  ku  tody  under 
the  Safavid  dynasties  in  the  I  ft"1  and  I  ? 
centuries.  Iliese  then  went  on,  like  die 
carnation  p  to  inline  nee  European  de*ii;us  like 
the  Bristol  delttware  i_eranuc& 

The  British  love  gardening  and  still  cultivate 
these*  t lowers,  and  llowei"  sihuws  are  booming. 
One  of  the  bit^esi  of  ihc*e  shows  iL  I  In-ke.L. 
and  it  (huso  figures  are  anything  topiob),  then 
(gardening  and  gardens  are  far  from  lading 
each  show  costs  about  O  million  and  over 
show  week  ftn.Ono  pieces  oi  coke,  I  in ,000  cups 
of  tea  and  coffee,  and  over  28s00O  rounds  of 
sandwiches  jre  sold  as  she  keen  I'.irdeoers- 
sustain  their  appetites  lor  all  things  green. 
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CcilcrnlitcCanJcn^  at  ilk 
Ajbfli nbr-i,  1 1 r.in  .id j. .  Spaj n 


'Surely  the  God- 
fearing shall  be 
among  gardens 
and  fountains/ 

Quran  (51:  15) 


Fabulous  Fountains 


FOUNTAINS   SnOIHL    1HH  TWO  MNSKS  ofsi^lL  Lllld  SOlLIld  4t  OlKC 
Tliey  provide  a  calming  atmosphere  and  screen  out  urban  noises  like 
traffic,  road  drills  and  barking  dogs  in  todays  ever  noisier  world.  They 
also  provide  privacy,  with  quietly  spoken  words  not  reaching  others  in  the 
vicinity,  and  are  a  bath  for  birds. 


Water  tualurvs  are  an  integral  part  c*f  gardens. 
Today,  just  as  they  were  a  thousand  years  ago 
in  the  bbiiiic  world.  'I  hen  they  were  .1  display 
of  ultimate  weitlth*  as  water  was  scarce,  and 
a  water  display  was  regarded  as  a  thing  of 
wonder,  fountains  became  cornerstones  of 
Islamic  art  and  architecture  and  one  of  the  b*j,t 
examples  is  the  fountain  in  the  Lion  Gardens 
of  the  Alhambra,  Spain,  which  is  nearly  a 
thousand  years  old,  It  was  commfettioned  by 
.Sultan  Mohammed  V  for  l he  Court  of  Lions, 
and  built  between  1354  and  I  1S9, 


The  fountain  has  a  round  basin,  encircled  t  iy 
twelve  lions  car  veil  from  marble  that  origin  Lilly 
would  have  been  rkhly  painted,  mostly  in 
gold.  I  he  lions  n  present  ihe  twelve  sii>ns 
pf  the  zodiac  and  the  twelve  mnnlhs.  Walei 
was  carried  to  them  by  aqueducts  from  the 
surrounding  mountains  and  it  flowed  hum 
their  mom  hs  vhi  an  elaborately  timed  \ystem 
of  channels  in  l  he  floor. 

l-ach  hour  one  lion  won  I J  produce  water  Irom 
its  mouth,  giving  the  impression  of  twelve 
months  elapsing  a*  though  they  were  iwelve 
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huurv  ]]v  si  use  ol'tinU'k>MH.L^  ueuited  was 
hiyhly  sit^nilicaiu*  becau.se  the  ma^nilicent 
palace  wa£ con-Mdeivtl  ds  a  paradise  on  tranh, 
and  time  eii  pji  adift;  is  nun  existent  as  the 
dwellers  11  vo  in  eternal  happiness. 

Al  tiki'  edgeoUhia.  p\-M  fountain  is  a  poem 
WiUcn  by  \hl\  /aniraL  ]  Ins  praises  the  beau I y 
til  the  fountains  and  the  power  of  ih«  lions, 
hut  il  also  lK-m  ribes  their  ingenious  tndraulic 
syMemji  and  hou-  they  actuary  worked,  which 
hall  let]  .ill  Ukisl1  whu  nan  them    To  thi>  day  the 
sysletu  has  remained  e\actty  the  same.  It  is  jus.1 
pavily  and  water  prcsKtirti. 


'...  are  there  not  in  this  garden  wonders 

that  God  has  made  incomparable  in  their  beauty, 

and  a  sculpture  of  pearls  with  transparent  light, 

the  borders  of  which  are  trimmed  with  seed  pearl? 

Melted  silver  flows  through  the  pearls, 

to  which  it  resembles  in  its  pure  dawn  beauty. 

Apparently,  water  and  marble  seem  to  be  one, 

without  letting  us  know  which  of  them  is  flowing.' 

Piirl  til  I  he  Lion  Fountain  poem  by  Ibn  /amruk 


LU     lEl'Mifcjhra  3\eI.li_c  in  Ini[i1  itE  the  Srrru  Nl",  .llI.l 
VlnuntaiiK,  Ll  n_:  .Miim-i1  <>L  w^L^r  Ut  Lin,-  Linn  t  nnnL.Liu. 


I  Lie  [inn  FoutUiiin  ,*E  the  AHipmbra.  Spain  w  nearly  .1  ihiiiUMiwI  jtrars  old.  Jt  is  believed  that  the 

HktIvl1  (tofta  iorni  .l  w.ilrr  rlue-k-  Water  i:.^lI  to  sjjiliI  ni/»  n|  ilw  hi  jit-  in  .1  .  c  a  m  l  ut  iv  &■  inanTKT 
suth  UiziL  lIic  vuiIl-j  ltiil'i  t.'][i|;  tn.Kii  1 1  in.-  hrsL  lion  iiLdh-JlL'e,  t  u'doik  arid  mi  on  loi  llluH.  hnur. 


To  Spout  One 


Worm  Gear 


N.ivl-I  V.ihvr 


fropcUiei 


A  modem  Jl-v_i  ip 
ticrn  ul  t  lie  Buna  Mu^a 
Brother's  navd  valw 
hvlii^ti  rf-fcey  huilt  tar 
ault>iriaiiii£L  itu  vhim-j* 
inci  thjpc  ol'  fountains. 
Ah  the  water  turns  I  lis: 
propeller*  the  i^irm  iind 
whtd  lurn  ihe  vain:  al- 
rj*.Eu.-il  10  ilu-  mini  ua- 

Il'L  pifuMhu*,  .lliownlM 
Milter  t«  lltlW  U[|I.U  uiw 
rfhiut  jt  ;l  i  i  mt.  Lith 
spout  geni^M^  ilvown 
Ion  ula  in  ^tinpL'.^Lnii^ 
l  he  itiipivstifcjn  of  j  self- 
el  wiling  FoLinLuii. 
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The  Banu  Musa  Brothers'  Fountains 

Muslim  engineers  .spent  a  lot  of  time  and  elloil 
inventing  various  ways  of  representing  water 
antl  controlling  the  way  it  flowed,  because  water 
is  cornier  let'  with  Piinidise.  Son.**  of  the  mo.st 
ingenious  people  to  do  this  were  the  Banu  Musa 
brothers  in  the  early  9c!l  century, 

These  brothers,  Jafor  Muhammad,  Ahmed  and  al- 
Ha*an»  wrote  a  Book  oj  Ingenious  Devices*  which 

included  fbunlsms  that  continuous])  changed 
their  shape.  For  the  9 ' r  century,  and  even  today, 

ihest-  fount*! ins  produced  a  sense  of  mysticism  and 
amazement  beciiu.se  of  t hei r  splendour  nod  variety 
of  watery  shapes. 

ibe  brothers  talked  about  six  designs.  The  first  ran 
through  basic  styles  found  In  all  Fountains,  and 
the  other  five  discu£!&d  how  the  fountains  could 
be  used  together  to  form  more  intricate,  shape- 
changing  fountains. 

The  Banu  Musa  brothers'  fountain  designs  were 
lull  of  fine  technology,  like  worm  gearing,  valves, 
balance  arms,  and  water  and  wind  turbines.  All 
this  showed  their  competence  as  designers,  and 

as  c  rafts  jrer.  they  had  a  great  up.  tier  standing  o! 
manuf?.(  luring  techniques  and  fluid  mechanics  to 
be  able  to  make  devices  likr  navel  valves. 

Ihc  most  breathtaking  fountains  were  those  that 
could  change  shape,  from  say  a  spear  to  a  shield 


and  back  again  ai  certain  inter  vats.  I  hey  Lottld  do 
this  because  each  had  what  was  described  us  $  bud 
where  the  water  spurted  out,  It  was  this  budn  and 
the  pipe*  that  led  to  it,  that  dictated  which  shape 
appeared-     lie  three  basit  shapes  were,  shield,  speaj 
and  !ik,  and  all  three  could  eme-rye  from  the  same 
fountain.  But  first  a  large  vessel  of  water  had  to  be 
placed  high  above  the  touiiUiu  and  out  of  site  1:1, 
to  .give  cl  sufKc&tit  pressure  to  obtain  the  desired 
water  shape. 

Some  I  o  Liu  tains  used  worm  {>i\ir\  and  d  clever 
hollow  ViaveJ'  valve,  called  so  js  it  is  shaped  like  ee 
persons  navel.  Tt  was  this  valve  that  directed  where 
the  water  would  go  to  produce  which  spouting 
shape. 

The  use  of  the  worm  and  wheel  to  transmn 
motion  from  the  flowing  water  to  the  revolving 
pipe  was  a  major  leap  forward  in  the  inventions  of 
control  systems  engineering,  which  were  essentia  I 
for  the  invention  of  automatic  machines  during 
the  industrial  revolution. 

Fountains  today  are  carrying  oti  ibis  I  edition  of 
incorporating  the  latest  fine  technology,  but  now 
this  involves  light  and  music  in  time  with  jets  of 
water.  A  millennium  later  and  water,  plus  human 
ingenuity,  is  still  amazing  lis. 


The  Three  Bask  Styles  of  Fountain  by  the  Banu  Musa  Brothers 


lily 


Shklc 


Speat 


f^n^\ 


Ihe  balance  was  a  pipe  that  carried  the 

water  from  the  main  rescr\oir  and  had 

two  positions;  horizontal  (red)  and  raised 

(green)  m  the  figure.  When  horizontal 

miter  went  from  the  reservoir  to  the  left 

tank  which  fed  pipes  that  went  through  to 

the  bud  making  a  spear  shaped  fountain. 

As  this  was  happening,  small  containers 

attached  to  the  arm  of  the  halancc  slowly 

filled  with  water  these  eventually  tipped 

the  balance  arm  to  its  raised  position. 

When  raised,  water  from  the  main 

reservoir  was  channelled  into  the  tank  on 

the  right*  feeding  the  shield  shaped  bud. 

'I he  small  containers  on  the  side  slowly 

einptied,  until  the  balance  returned  to 

its  hvfizoittal  position  and  the  process 

uted  over  and  over  as  long  as  there  was 

water  in  the  mam  reservoir. 


MAIN  RESERVOIR 


Balance  with  ■ 
vbsbeH 


I  Mi  est  tr.it  i<  >n  shi>wi  n£  h*nv  the 
balance  system  mirkijd  Nir 
Kim i  Musi  brothers  hinnlnin 
design. 
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06  WORLD 


_  Carfk  Today  everyone  can  experience  a  different  country  and  cuisine  for  the  price  of 
an  sir  ticket  but  globetrotting  is  not  a  modern  concept  Even  though  they  didn't 

jHlBliCdl  have  planes,  trains  or  automobiles,  medieval  Muslims  were  inspired  to  travel  as 

"Dltfi  whdt  pilgrims  on  the  annual  hajj  to  Mecca,  to  gain  knowledge  and  for  trade.  They  were 

"  renowned  for  discovering  their  wot'd  as  eyewitnesses,  from  their  experiences 

lOpUldfly  vve  have  the  most  comprehensive  travel  books  that  show  us  the  medieval  world 

ievecL.the  lnfine  detail                   j 

K)f  is  that  Medieval  Muslims  were  also  making  all  kinds  of  observations  and  calculations 

c        m  about  their  surroundings  to  make  sense  and  give  order  to  this  environment  Al- 

S  MM  IS  Blrunj  |j|SCUSSed  the  theory  of  the  Earth  rotating  around  its  own  axis  six  hundred 

OVS  V6rtlCal  years  before  Galileo,  while  also  explaining  the  ebb  and  flow  of  tides  Others 

.«      |  noted  why  the  sky  was  biuer  the  causes  of  rainbows,  and  the  size  of  the  Earth's 

i  pdl  lILUIdl  circumference 
*+  n.rt  Pir+h  r 

Communications  were  improving  and  the  desire  of  one  sultan  a  thousand  years 

Ibn  Hasm,  a  ago  to  eat  fresh  cherries  initiated  the  birth  of  pigeon  post  The  previous  century 

10th -century man  saw  al-Kindi  laying  the  foundations  for  code  breaking  which  led  to  secret 

of  letters  from  messages  passing  in  tl  mes  of  wa  r. 
Cordoba,  Spain 

_  Open  this  chapter  to  let  the  sense  of  wonder  of  the  world  and  the  global  vision 

of  pioneers  of  a  thousand  years  ago  escape. 


I  cf[  to  rijrllt:  Claudius 
Pialrmy;  2IH|  tieatury  CE  was 
(inc  of  I  hi1  ft  nit  astronomers 
m  calculate  the  precision  of 
the  equinoxes;  observing  the 
seasons  of  the  year  led  Mus- 
lim scholars  to  study  -intl  ;  .il 
culale  the  tilt  of  the  earth. 


Planet  Earth 


There  was  A  TIME  when  the  idea  of  the  world  as  a  tilting,  wobbling, 
land  and  sea  covered  molten  globe  spinning  on  its  own  axis,  while 
tracing  an  elliptical  path  around  a  fiery  orb,  would  have  been  an  absurd 
suggestion,  Only  through  centuries  of  observation  and  experimentation  by 
succeeding  civilizations  can  we  nowr  be  sure  that  this  is  really  the  case  and  it  is 
called  planet  Eartk 


Ptolemy  in  1 27-151  CH  was  I  he  one  to  begin 
the  great  debate*.  As  a  great  astronomer  and 
mathematician  of  antiquity,  he  estimated  ihe 
change  in.  longitude  of  the  fixed  stars  to  be 
about  1D  per  century;  or  36  seconds  annually. 
when  lie  described  the  then  supposed  Earth  - 
centred  system  of  the  universe.  Today  thb 
movement  in  known  as  lthe  precession  of  the 
equinoxes"  and  is  understood  as  ilit  Earth  slow- 
ly wobbling  on  its  rotation  axis  through  its  or- 
bit, caused  by  the  gravitational  pulls  ol  I  he  Sun 
and  the  Moon  on  the  Earths  equatorial  bulge. 

Whal  we  also  know  today  is  that  over  a  cyclical 
period  of  25*78?  years,  this  wobble  influences 
the  time  al  which  the  Farth  is  closest  to  and 
farthest  from  the  Sun.  and  ultimately,  it  also 


affects  the  timing  of  the  seasons  This  also 
means  the  stars  and  constellations  slowly  drift 
westward, 

Muslim  astronomers  obtained  increasingly 
at  curate  figures  about  the  precession  of 
the  equinoxes  lhan  Ptolemy  had.  Ihe 
renowned  10"  -century  Baghdad  astro nonier, 
Muhammad  al-Hattani  said  il  was  1 :  in  sixty 
six  years,  or  54.55  seconds  per  annum,  or 
23,841  years  for  a  complete  rotation.  Ibn 
Vim  us,  who  died  in  1009,  said  it  was  1°  in 
seventy  years,  or  SI  .43  seconds  per  annum, 
or  a  rotation  in  25. 1 75  years.  This  compares 
amazingly  well  with  Ihe  present  day  figure 
of  about  50.27  seconds  per  annum,  or  about 
25,787  years  for  a  complete  rotation. 
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VERNAL  EQWNOX 


ll  is  I  he  Earth's  tilted  axia  to  the  plane  of  the 
elliptic^ I  orbit  that  is  the  main  cause  ol  the 

seasons,  so,  lor  example,  when  the  northern 
hemisphere  is  tilting  toward  the  Sun,  we 
life  in  summer.  As  the  Muslims  discussed 
the  phenomenon  of  seasons,  they  were  also 

studying  and  calculating  the  till  of  the  Rarth. 

Discovering  I  he  exact  degree  ol  Lilt  became 
a  matter  for  intense  deliberation  amongst 
astronomers  and  mathematicians  in  the 
centuries  following  Ptolemy-  In  the  late  ID*1 
century,  a  Tajikistan  maihematieian  and 
astronomer  named  al-Khujandi  built  a  huge 
obser  valor)  in  Rayyb  near  "I  eh  ran,  Iran,  to 
observe  a  series  of  meridian  transits  ol  I  he  Sun, 
These  let  him  calculate,  with  a  high  decree  of 
precision,  the  till  ol  the  I  births  axis  relative  to 
I  lie  Sun. 

'today*  we  know  ihis  till  is  approximately 
23d M\  and  al-Khujandi  measured  it  as  bein^ 
iyj2'\9\  so  he  was  pretty  close  I 'sing  this 
information,  he  also  compiled  a  lis!  oflalitudes 
sind  longitudes  ol  major  cities. 

A  century  before  this  discovery,  ihe  enlighl 
ened  yih-century  Claliph,  al  Mamtm.  engaged  a 
group  ol  Muslim  astronomers  to  measure  the 
Earths  circumference.  "They  did  il  by  measur- 
ing the  length  of  the  terrestrial  degree,  which 
they  found  Us  he  S6,fr66  Atabian  miles  or 
1 1 1,8 1 2  km,  which  brought  the  circumference 
to  10,253.'!  km,  Today  we  know  the  exact  fig- 
ure of  the  Earths  circumference  is  40,068. (J  km 
through  the  equator,  and  40,000.6  km  through 
the  poles,  so  they  weren't  tar  out  cither, 

Al-Bimiiikan  J  EK- century  polymath, 
said,  with  a  touch  tit  dry  humour:  '1  iere  is 
another  method  lor  the  determination  ol  |he 
i  ik  n inference  ol  the  Earth.  It  docs  not  require 
walking  in  deserts.'  H<  ^  :i.kuhled  I  he  figure  h) 
using  a  highly  complex  geodesic  equation  and 
wrote  it  all  up  in  his  book  On  (he  Determination 
of  the  Coordinates  of  (Cities,  Len  Berggren, 


a  contemporary  writer*  says:  'ft  doubtless 
gladdened  al-Rirunis  heart  to  show  that  a 
simple  mathematical  argument  combined  with 
a  measurement  could  do  as  well  as  two  teams 
of  surveyors  tramping  aboul  in  ihe  desert r' 

Al-birunis  book  also  made  a  systematic  and 
detailed  Mud)  of  ihe  measurements  ol  the 
Earths  surface.  He  measured  latitudes  and 
longitudes,  and  determined  the  antipodes 
and  ihe  roundness  of  the  Earth.  He  was  a 
man  genuinely  ahead  ol  his  time,  and  even 
discussed  the  theory  of  the  Earth  rotating 
about  is  own  axis  six  hundred  yeajs  before 
Galileo. 

Many  educated  Muslims,  including  al-Biruni, 
a  I  this  lime  took  it  tor  granted  that  the  Earth 
was  round.  Ibu  Harni,  a  I0lh  cen tury  man 
of  letters  from  Cordoba,  saidh  ihe  Farth  is 
spherical  despite  what  is  popularly  believed 
...  Ihe  proof  is  lhat  the  Sun  is  always  vertical 
to  a  particular  spot  on  Earth.1  "Ihis  is  another 
exanipk  ot  where  Muslims  scientists  were 
carrying  out  groundbreaking  research  I  hat  was 
based  on  observation  and  experimentation 
rather  than  hearsay  and  myth. 
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Surveying 


S 


urveying  is  Tin:  measuring  of  angles  and  distances  on  the  ground 
so  that  they  can  be  accurately  plolted  on  maps,  Ifs  used  fc^r  laying  out 


roads,  buildings  and  land  plots  for  construction,  as  well  as  when  marking 
borders  between  properties  and  countries.  Ihe  Romans  had  used  simple 
surveying  techniques  10  'balance  or  equalize  the  landj  and  these  were  taken  on 
by  Muslim  and  Christian  Spain.  I  hey  included  a  simple  triangular  level  with  a 
plumb  line. 


What  tht-  Romans  didn't  have  was  triangu la- 
lion,  which  is  ei  method  used  today  in 
surveying,  li  was  introduced  from  the  Hast  in 
the  astrolabe  treatises  of  two  Muslim  Spanish 
scholars h  Maslama  and  Jbti  al-Saffar.  and 
Maslamas  work  was  translated  into  Latin  by 
John  oJ  StvrHein  the  1 2|J|  century. 

there  art  a  variety  ol  triangulation  procedures 
that  can  be  done  with  the  astrolabe,  including 
the  measuring  of  height  and  distance  by 
right-angled  triangles  and  squares.  Using 


this  instrument,  alongside  Roman  surveying 
procedures*  meanl  that  simple  tri angulation 
could  be  practised  with  an  alidade  (a  rule  with 
sights  at  either  end)  by  Muslim  surveyors 

A  I C)cl  -century  book  called  Ckometria  was  a 
compilation  of  Spanish  Muslim  inspirations, 
nnd  used  by  ihe  Monastery  of  Ripoll  in  Spain 
Ibis  gave  details  of  a  variety  oltri  angulation 
procedures  that  could  be  used  with  an 
astrolabe,  especially  lor  producing  straight 
boundaries  to  large  areas  of  land. 

'I  here  were  even  teams  ol  surveyors  to  carry 
out  the  challenging  projects  (just  like  today), 
such  as  surveying  irrigation  canals.  In  al- 
And alius  these  teams  were  called  mithattdiSt 
and  in  eastern  Spain  they  were  known  as 
scguejador. 

Today h  iri  angulation  ts  still  used  to  determine 
the  location  of  an  unknown  point  by  using  Ihe 
laws  of  plane  trigonometry,  but  with  the  help 
of  advanced  technology,  such  as  the  Global 
Posit  ioning  System. 


Right:  Tin?  hack  of  the  astrolabe  is  engraved  vfixh  a 

shadow  square,  which  could  be  used  for  surveying 

purposes. This  astrolabe  was  made  in  IMU2  by 

Muhammad  Muqim  ibn  Mulla'lsa  in  Lahore,  Pakistan 

Modern  surveying  no  lungHT  cUpvndj;  nn  aKimtabui. 
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Earth  Science 


11      JT  in  era]  ogy  is  the  sciench  of  studying  minerals,  and  today 
|\ /I    there  is  the  International  Miner alogical  Association  (IMA)  which 
_X_  T  _A_  represents  mineralogists  in  individual  countries.  The  subject  has 
conn:  a  long  way  since  Muslim  mineralogists  bqyan  studying  this  area  a 
thousand  years  ago.  Today,  over  four  thousand  species  of  mineral  have  been 
recognized  by  the  IMA. 


A  mineral  is  a  natural])  occur ring  substance 
that  has  a  definite  chemical  composition  ami 
crystalline  structure-  fn  other  words,  a  mineral 
is  a  crystalline,  chemically  pure,  natural 
material  things  like  pokl.  like  diamond, 
tjudrt/,  calcitc.  sapphire  and  pearl  are  -ill 
examples,  of  minerals. 

Ciems  and  precious  stones  arc  special  types  of 
mi ut: rats.  They  are  tare,  beautiful  (in  colour, 
transparency  and  lustre),  and  hard  enough 
to  resist  physical  and  chemical  changes  for 
some  time.  Diamonds,  rubies,  sapphires 
and  emeralds  all  have  these  properties.  The 
impor lance  of  gems  to  emperors,  kings  and 
the  wealthy  has  possibly  been  the  driving 
force  behind  their  discovery  since  the  dawn  of 
human  civilization. 


Iheancien!  Fgyptians*  Mesopotamia  ns, 
hidian*,  Greeks  and  Komans  kneiv  of  certain 
varieties  ol  mineral  precious  stones  and 
gems.  Most  of  the  lands  of  these  people 
became  pari  ol  I  he  Islamic  State  or  Caliphate. 
Consequently,  I  heir  writings  on  gems  and 
minerals,  like  other  subjects*  were  translated 
into  Arabic  in  the  first  three  hundred  years  of 
i he  Islamic  world.  So,  its  not  surprising  to  liiid 
the  best  com  ribul  ions  hy  Muslim  scientists 
to  mlneraioyy  and  gemmology  occurring  a 
hundred  years  after  these  translations,  when 
the  work  of  the  ancients  was  absorbed  and 
ready  for  the  new  Muslim  scientists  and 
explorers  to  carry  on  the  work  and  research, 


Meanwhile,  the  enormous  area  that  I  he 
Islamic  world  covered  meant  that  Muslims 
could  study  and  develop  earth  sciences  nol 
only  in  the  Mediterranean  world,  like  the 
Greeks  had  done*  hut  also  in  Rurope,,  A.sia 
and  Africa,  Knowledge  of  minerals,  plants 
and  animak  was  gathered  from  areas  as 
faraway  as  the  Malay  islands  and  brought 
together  in  hooks  such  as  ll^-century  scholar 
Ibn  Sin  as  the  Book  ofCurv,  which  was 
essentia  I  ly  an  encyclopaedia  of  philosophy 
and  natural  sciences,  Mils  became  very  famous 
and  influenced  European  scientists  during 
the  Renaissance  because  of  (he  valuable 
information  it  contained. 

Ibn  Sina,  knou  11  its  Avieenna  in  the  West,  was 
a  true  product  or  Muslim  civilization  al  the 
height  of  its  scientific  growth,  but  he  is  better 
known  today  in  medicine  and  philosophy  than 
earth  science.  1  loweveiv  in  his  Book  of  Cure 
there  is  an  important  chapter  on  mineralogy 
and  meteorology;  where  he  presented  a 
complete  Coverage  of  the  knowledge  of  his  day 
regarding  what  happens  on  the  Farth.  It  was 
composed  ol  six  sections:  ou  the  formation 
ol'  mountains,  the  advantages  of  mountains 
in  I  he  formation  ot  clouds,  sources  of  water, 
the  origin  of  earthquakes,  the  formation 
ol  minerals,  and  the  diversity  of  the  earths 
terrain.  Many  of  these  findings  are  now 
ascribed  to  |ames  1 3ultonfc  who  lived  in  the  E8ch 
century'. 

These  fundamental  principles  of  geology 
were  put  forward  many  centuries  helore  the 
Renaissance  in  Europe,  wrhere  earth  science 
was  I i nil  called  geology,  1  historians  have 
acknowledged  Avicennas  contribution  in 
the  field  ol  gco3o|>} ,  and  said  thai  in  the  1  lLh 
century  he  was  already  suggesting  a  hypothesis 
about  the  origin  ol  mountain  ranges  which, 
in  the  Christian  world,  would  still  haw  1  vl  u 
considered  quite  radical  eight  hundred  years 
later. 


', ..  /  bought  some  raw  pebbles 

brought  from  India.  I  heated  some 

of  them,  they  became  more  red. 

there  were  two  very  dark  pieces 

one  was  with  reddish  colour,  the 

other  was  less  red.  I  put  both 

pieces  in  a  crucible  and  directed 

the  flame  at  them  for  a  period 

sufficient  to  melt  fifty  mithqa!  oj 

gold.  I  look  the  piece,  gp  r  they 

cooled.  I  noticed  ic  less  red 

piece  became  purer  with  a  rose  red 

colour  t  he  other,  deep  red  piece 

lost  its  colour  and  became  like 

Sarandib  [now  Sri  Lanka j  quartz. 

I  then  examined  this  tatterpieee 

and  found  thai  it  mis  softer  than 

the  ytiijut  [ruby]  ...I  concluded: 

When  redness  is  lost  with  heating 

the  heated  mute  rial  is  not  yaquL 

this  conclusion  cannot  be 
reversed;  Le.  if  the  heated  material 

stays  red  it  is  not  necessarily 

yaghut,  because  iron  stays  red  after 

heating* 

11th- century  scientist  al-Biruni 

investigating  rubies,  from  his  book 

Treatises  on  how  to 

recognize  gems 


Ihn  Sink's  work  cm  I'-irl li 

jiL'ii'nce-'  prvLetk-'d  llul  nl 
lame*  I  lull  cm  !'  1 72ft- 1 797). 
Portrait  by  Ahnei  Lowe. 

Many  of  these 
findings  are 
now  ascribed 
to  James 
Hutton  who 
lived  in  the 
18*  century 
...  but ...  the 
fundamental 
principles  of 
geology  were 
put  forward 
many  centuries 
before.... 
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Ri^hi:  (Janges  river  delta. 

\'.ac\)  i  I*  •  cent  wry  scholar 

il-Riruni  spent  mosl  *.?F  hia 

:irtieitud}ing  in  lndifl,whm' 

le«rreClly  tfomlird  th,  ,bn  g^  ^j,  ^^  ^  k|wwn  -n 

sedimentary  nature  til  \hti 

Ganges  basin.  Kenai stance  Europe  through  its  Latin 

translation.  It  was  a  source  of  inspiration  to  the 

Umtidcrs  of  geological  though!  in  KurojH?,  men 

such  as  15rh-c*nlury  Leonardo  da  Vinci,  Steno 

in  the  \Th  century  and  James  Button  in  the 

18*  century. 

Ibti  Sina  wasn't  the  only  Muslim  scholar 
pushing  the  boundaries  of  knowledge.  Another 
big  name  in  the  field  of  earth  science  was  al- 
Rirtini,  who  was  a  contemporary  oflbn  Sina, 

At -Rim  ni  was  bom  in  what  today  is 
southeast  Turkey  in  973  CE.  Like  many 
of  his  contemporaries,  one  label  alone 
i a Eiiiot  he  assigned  to  him  professionally, 
because  he  wrote  prolifically  in  many  areas, 
including  mathematics,  astronomy,  medicine, 
philosophy,  history,  pharmacy,  and  earth 
science  or  mineraJogy. 

A  great  deal  ot  his  time  was  spent  in  India* 
where  he  learnt  the  language  and  studied  the 
people,  religion  and  places,  Ihis  he  wrote  up 
in  his  vast  book  called  Gmmkles  of  India.  As 
well  as  speaking  1  lindi*  he  also  knew  Greek, 
Sanskrit  and  Syriac,  although  he  wrote  all  his 
books  in  Persian  and  Arabic.  His  time  in  India 
meant  he  looked  intensely  at  its  natural  history 

t 


and  geology,  and  he  correctly  described  the 
sedimentary  nature  of  the  Ganges  basin.  His 
great  mineralogical  work  was  called  Treatises 
or}  Haw  lo  Recognize  Gctns,  and  it  made  him  a 
leading  scientist  in  this  area. 

Of  course  Ibn  Sina  and  al  Riruni  were  not  the 
only  two  to  be  producing  important  works  on 


mineralogy.  IUtv  ;ire  a  tew  mure  with  their 
achievements:  Yahya  ibn  Ma savvey h  (died 
857),  who  wrote  (Aw*  <i/td  Jlieir  Properties 
al-Kindi  (died  about  873),  wrote  three 
monographs,  the  best  of  which  was  Gtw*  0>i^ 
the  f  iki's,  but  which  is  now  lost:  al-I  lamdani, 
a  1 0,h -century  scholar,  wrote  three  hooks  on 
Arabia  in  which  he  described  methods  oi 
exploration  for  guH  silver  and  other  minerals 
and  gems  their  properties  and  locations;  and 
the  Iff*  century  group  of  scholars  known  as 
Ikhwm  iit-5t\fa  (Ihu  brothers  t>f  Purity),  wrote 
an  encycloputdk  work  that  included  a  part  on 
minerals,  especially  their  classification. 

Untbrlunalely,  most  of  what  was  written  on 
the  subject  of  minerals*  stones  and  gems  has 


been  lost,  but  a  few  works  survived  and  are 
now  in  print. 

Muslim  civilization  w^s  outstanding  in 
its  natural  outlook  towards  the  universe* 
humanity  and  life.  Muslim  scientists  thought 
and  wondered  about  the  origin  of  minerals, 
rocks,  mountains,  earthquakes  and  water.  This 
is  the  nature  of  earth  science  itself,  or  what 
we  now  knowr  as  geology,  and  the  history  of 
geology  re  Meets  human  thought  upon  the 
nature  of  our  Earth. 
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Motin  Lauvtst  tl\u  risu  ami 
My  of  tiiki\  W  dejiLribt;*!  by 
aJ-ISiruni  in  i he  early  I  llh- 
century;  at  around  I  he  suim 
time  as  al-Biruni,  Ibn  al 
Hdkharn  was  describing  rhe 
phenomenon  of  rainbows. 


Natural  Phenomena 


T'  t  is  children  who  usually  ask  us  the  difficult  questions  like  why  is 
the  sky  blue? \  Where  does  the  rainbow  cnd?T  and  "why  does  the  sea  lap  at 
the  sand?'  Today  we  take  many  things  from  the  natural  world  around  us 
tor  granted,  but  Muslim  minds  of  the  9[h  century  were  thinking*  deep!)  about 
these  questions  out  of  a  curiosity  to  understand  their  surroundings,  and  Allah's 
creation  motivated  them. 


Before  and  at  the  time  of  Ibn  Hazm,  who  was 
a  lO1'1  ueutury  man  ot  letters  from  Cordoba* 
astrologers  believed  that  stars  and  planets 
I nul  souls  and  minds  and  that  they  influenced 
people.  Ibn  Ha/.m  took  a  more  pragmatic  view 
and  said  lhal  Lllni-  shirs  are  celestial  bodies 
with  no  mind  or  soul.  "I  hey  neither  know 
the  future  nor  alUct  pcopk-.  I  heir  effect  on 
people  however  can  be  through  their  physical 
characteristics,  Mich  as  the  clfeet  of  the  Sims 
heat  and  rays  on  the  planets  rind  the  effect  of 
the  Moon  on  the  tides  of  seas' 

Another  scholar  of  I  he  S 1 ll  century;  a|-  Biruni, 
c\ plained  that  the  increase  and  decrease  in  the 
height  of  the  ebbs  of  I  ides  occurred  in  cycles 
on  l  he  basis  of  changes  in  the  phases  of  the 
Moon.  I  le  gave  a  very  vivid  description  of  the 
tide  at  Sumnath,  a  city  in  India,  and  traced  it 
to  ilu?  Moon. 


As  they  sindied  the  heavens,  some  scholars^ 
like  al  Kindt,  commented  on  the  blueness  o| 
the  sky.  He  did  L  his  in  a  slum  treatise  with  a 
long  title:  Treatise  on  the  azure  colour  which 
is  seen  hi  the  air  in  the  direction  of  the  heavens 
und  is  thought  to  he  the  colour  of  the  heaven  s\ 
More  simpb,  he  was  telling  people  why  the  sky 
was  blue.  Al-Kindi  said  that  il  was  due  lo  lhe 
'mixture  of  the  darkness  of  lhe  sky  with  the 
light  of  the  atoms  of  dusl  and  vapour  in  the  air, 
ilium  in  at  trd  by  the  light  of  the  Sun.'  His  words, 
like  the  length  of  the  litU\  explain  il  fully: 
"lhe  dark  air  ahove  us  is  visible  by  there  being 
mingled  with  it  from  the  light  of  the  Rarth  and 
the  light  ol  the  stars  a  colour  midway  between 
darkness  and  lighlh  which  is  the  blue  colour. 
It  is  evident  then  that  this  colour  is  not  the 
colour  of  the  sky,  but  merely  something  which 
supervenes  upon  our  sight  when  light  and 
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darkness  encounter  it.  This  is  just  like  what  super- 
venes upon  our  sight  when  we  look  from  behind 
a  transparent  coloured  terrestrial  body  at  blight 
objects,  us  in  the  sunrise,  for  we  see  them  with 
their  own  colours  mingled  with  the  colours  of  the 
transparent  object,  as  we  find  when  we  look  from 
behind  a  piece  ot 'glass*  for  we  see  what  is  beyond 
of  a  colour  between  that  of  l  he  glass  and  lhalof  the 
object  regarded' 

Al  Kindi  was  on  the  right  lines,  far  the  sky  isn't 
really  blue,  in  spite  ofthe  contused  and  impossible 
views  which  passed  tor  knowledge,  even  in  highly 
educated  circles,  in  his  lime.  He  could  compete 
with  these  views  because  he  was  a  widely  read  man 
and  excelled  in  science,  mai  hematics  and  music, 
and  was  a  physician  hi  ^'-century  Baghdad, 

Ibn  al  \  bit  ham  also  went  against  the  conventional 
wisdom  i  if  his  day.  li  was  a  thousand  years  ago  in 
Cairo  that  he  was  placed  under  house  arrest  be- 
Lause  hecouldn'l  regulate  the  How  of  the  Kile  as 
the  caliph  had  asked  him  too.  He  knew  that  if  the 
Ancient  Egyptians  hadn't  been  ahte  to  do  it,  then 
neither  would  he.  To  save  his  skin  and  continue  his 
studies,  he  pretended  to  be  mad.  The  house  arrest 
suited  him  because  it  meant  that  he  could  concen- 
trate all  his  lime  on  observing  the  rays  of  light  that 


came  through  holes  in  his  window  si  nutters 

I  he  time  he  had  for  observation  and  experimentation 
meant  be  could  explain  phenomena  like  rainbows, 
halo  effects,  and  why  the  Sun  and  Moon  seem  to 
grow  in  size  when  they  are  near  the  horizon.  I  le  said 
it  was  the  effect  ofthe  atmosphere  that  increased  the 
aprparenl  si/e  of  Sun  or  Moon  as  they  neared  the  ho 
ri/on,  adding  that  I  he  increased  si/e  was  a  visual  trick 
played  by  the  brain.  He  showed  that  it  was  through 
atmospheric  refraction  thai  the  light  ofthe  Sun 
reaches  us,  even  when  the  Sun  is  as  many  as  nineteen 
degrees  below  the  horizon,  and  on  this  basis  he  cal- 
culated the  height  ofthe  atmosphere  at  ten  miles. 

Kama!  al-Din  al-Farisi,  who  died  in  1319.  repeated 
and  improved  on  Ibn  al-HaithanVs  work  by  observing 
the  path  ofthe  rays  in  the  interior  of  a  glass  sphere. 
He  hoped  to  determine  the  refraction  of  miLit  light 
through  raindrops,  and  his  findings  enabled  him  to 
explain  the  formation  of  primary  and  secondary  rain- 
bows, which  is  essentially  the  splitting  up  of  white 
light  by  a  prism . 

So  nexl  lime  a  child  asks  yon  'why, ..  ? '  maybe  tell 
ing  them  about  the  work  of  these  medieval  Muslims 
would  he  a  good  starling  point,  which  miuld  h-'-ul 
them  on  their  own  journey  of  discovery. 


Ibn  al  -  Haitlum  also  studi 
and  explained  the  KaUi  efl 
and  the  visual  effect  oJ  to  I 
the  NftHHi  appears  larger 
than  L[  bi.  Kamal  al-Din 
aJ-Fati&f  later  carried  un  I 
n\  I  tail  ham's  work  in  th*: 
splitting  of  white  li^h*. 
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Geography 


A  CCO  k  ding  to  Tiir  wok  id  kknowMtD  maga/fm  National 
Geographic,  geography  Ls  'the  science  of  space  and  place  thai  brings 
together  Earths  physical  and  human  dimensions  in  the  integrated 
study  of  people,  places,  and  environments.'  In  schools  today  we  study  the 
course  of  a  river  in  one  lesson  and  the  tribes  of  Kenya  in  the  next,  to  learn 
about  and  understand  the  fantastic  places  and  people  that  surround  us. 


Muslims  have  always  been  outward  looking, 
observing  and  recording  their  surround- 
ings near  and  far.  They  were  great  travellers, 
explorers  and  merchants,  and  this  practical 
awareness  of  the  world  inspired  scholars  in 
make  great  studies  of  places  and  people. 

Ilieir  interest  in  geography  was  partly  due  to 
the  environment  in  which  they  lived,  they  had 
to  move,  along  with  Iheir  precious  flocks  and 
herds,  in  search  of  fresh  and  better  pastures, 
so  knowledge  of  their  surroundings  including 
thai  of  plants  and  wild  animals,  was  vital.  In 
these  circumstances,  the  science  of  geography 
developed  as  a  practical  necessity. 

The  holy  pilgrimage  or  the  httjj  was  also  a 
valuable  source  of  material  Many  pilgrims 
used  word  of  mouth  accounts  of  routes  to 
Mecca  and  Medina,  as  they  came  from  distant 
regions.  Tfw.se  were  later  put  in  written  form, 
so  travel  guide*,  passed  on  to  others,  helping 
them  on  the  long  and  difficult  journey  of  their 
holy  pilgrimage  from  all  comers  of  the  empire. 

then  the  orientation  of  the  mosques  inwards 
Mecca  was  another  impetus  to  study  geogra 
phyfc  as  was  the  need  to  know  |he  direction  of 
the  KiVbah  in  Mecca  for  daily  prayers,  Finally; 
wars  and  invasion  and  the  political  and  ad- 
ministrate requirements  of  the  expanding 
Muslim  world,  created  another  dimension  in 
the  search  tor  geographical  knowledge. 

With  the  development  ol  more  accurate 
astronomy  and  mathematics,  giant  steps  were 


made  in  the  progress  of  geographical  study, 
as  map  plot  ling  became  one  of  its  respected 
branches.  Al  -kWarizmi,  ay*h-crntury  Persian 
scholar*  was  one  of  the  earliest  scieniilk 
descriptive  geographers,  iind  a  highly  talented 
mathematician.  His  famou>book.  the  l-orm  t\f 
the  Earth,  inspired  a  generation  of  writers  in 
Baghdad  and  Muslim  Spain  or  al  Andalus,  to 
unearth,  analyse  and  record  geographical  data. 


Another  geographer  named-  Suhrab,  at 
tlit:  banning  of  the  1 0th  century,  wrote  a 
book  describing  various  seas,  islands,  lakes, 
mountains  and  rivers  of  the  world.  His 
notes  on  the  Euphrates.  Tigris  a] id  Nile  arc 
very  significant,  while  his  account  of  the 
canals  of  Baghdad  is  the  main  basis  ibr  the 
reconstruction  of  the  medieval  plan  of  thai 
city.  J  his  reconstruction  was  dune  in  1 WS  by 
Guy  Le  Sr range,  who  incorrectly  read  Suhrabs 
name  as  that  ol  a  well  known  physician  named 
Ibn  Sarah  iyun  (or  in  Latin,  Ibn  Strap  ion)   Le 
^tran^e  also  used  work  h)  a!  Ya'qubi.  who  was 
from  the  911'  century,  in  his  reconstruct  ion. 
Ihe  two  lexis,  Suhrabs  account  of  the  water 
system  network  and  alYaijubj's  description 
of  the  highways  coming  from  Baghdad, 
complemented  each  other  very  well 

Al-Muqaddasi  was  a  10"' -century  Muslim 
geographer,  lie  travelled  throughout  the 
Muslim  world,  observing,  corroborating 
weighing  and  siTlin^  evidence*  taking 
notes  and  writing.  "Ihe  outcome  of  years  of 
travel  was  Best  Divisions  for  KiWMiedgE  of 
the  Regions,  completed  in  9HS.  it  appealed 
to  a  variety  of  people  while  also  being  an 
entertaining  read.  Like  many  belore  and 
afler  him.  his  reasons  ioi  scholarly  research 
were  divine  inspiration.  What  he  produced 
would  be  a  way  of  yetting  to  know  Crod  better, 
and  he  won  id  also  receive  just  reward  tot 
his  endeavour  His  great  book  created  the 
systematic  foundation  of  Muslim  geography, 
as  he  introduced  geographic  terminology,  the 
\  mom  methods  of  division  of  the  earlh  and 
the  value  of  empirical  observation. 

One  of  the  earliest  Turkish  geographers  was 
Ma h mud  al-Kasbgharli,  who  was  also  a  well 
known  lexicographer.  He  drew  a  world  map 
which  looked  unusual  and  circular,  on  a 

linguistic  basis.  It  appears  in  his  masterpiece 
work,  a  treatise  on  grammar  called 
Compendium  of  Turkish  Dialects,  completed 
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in  1073,  A  considerable  portion  of  Central 
Asia  as  well  as  China  and  North  Africa  were 
also  included,  but  little  beyond  the  Volga  in 
the  West.  This  is  perhaps  because  it  was  drawn 
before  the  Turks  began  to  move  west. 

In  the  1  l,h  and  I2lh  eeuturit  s.  two  Muslim 
writers,  al-liakri  and  Ibn  Jubayr,  collected 
and  collated  the  information  assembled  by 
their  predecessors  into  an  easily  digestible 
formal;  'Ihe  first  of  them  was  the  son  of  the 
Governor  of  the  province  of  Huetaa  and 
Suites  in  Spain.  Al-Bakri  himself  was  iin 
important  minister  a  I  I  be  coo  r  I  ol  Seville 
who  undertook  several  diplomatic  missions. 
Despite  his  busy  official  duties,  he  was  an 
accomplished  scholar  and  essayist.  He  wrote 
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A  stamp.  twiuwJ  in  l*^62b 
nhtiwingii  map  of  old 
hj^lidad  (surrounded  by  a 
circular  wall)  as,  described  by 
A I  Ya'qubi  {y"'  century)  and 
[he  water  system  network  -is 
recounted  by  Suhrab  ( LO1- 
century J. 


Al-Mutjaddaw  wa^a  IDri  cunlury 
Muslins  jjLiigrapher  and  produced 
this  book  ot  his  travels. 
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An  artistic  impression 
showing  al  Idiisi  in 
the  court  of  Roger  II 
of  Sicily  with  a  silver 
gltihr  tKn  he  created  to 

sbnw  I  hnt  I  lie  Fifcrtb  wax 
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an  important  geographical  work  devoted  to  the 
Arabian  Peninsula,  including  I  In*  names  of  various 
places,  ihe  Hmtiih  and  Histories  was  alphabet  kail)" 
ai  rancid,  including  the  names  ol  villages,  town.-*, 
valleys  and  monuments.  His  other  major  work  was 
an  encyclopaedic  treatment  of  the  entire  world. 

lhn  ]uL>ayr  of  Valencia,  who  was  secretary  to  the 
Governor  of  Gran  ad  a  k  Spain,  was  one  of  those 
who  habitual l>  recorded  hi*,  hajj  journeys  k> 
Mecca,  Jhese  seven-hundred-}  ear- old  travel  hooks 
were  journals,  giving  #  de  tailed  account  of  the 
eastern  Mediterranean  workL  His  itineraries  and 
road  books  all  went  well  beyond  the  branch  of 
geography  to  include  botany,  culinary  information 
and  travel  advice. 

In  Muslim  Spy  in,  the  passion  for  keeping 
traveto^ucs  thrh  cdt  and  this  inspired  the 
compilation  of  the  mosi  comprehensive  world  atlas 
of  the  time,  by  the  highly  celebrated  scholar  al- 
IdrLsi.  I  k  was  commissioned  by  the  Norman  king 


of  Sicily,  Roger  II,  in  1 139  tu  come  from  Cordoba 
to  Sicily  and  make  a  map  for  the  king.  I  [c  spent 
fifteen  years  on  this,  enjoying  exalted  slalus  at  the 
kings  Palermo  court,  interviewing  thousands  of 
travellers  and  producing  seven  I  y  accurate  maps, 
including  some  territories  previously  uncharted. 

Reporter  Rageh  Omar  presenting  the  ttBCs  An 
islamic  History  of  Europe  says  al-Idrisi  s  work,  called 
A  Recreation  for  the  Person  who  Longs  to  Trw&fse 

tin:  Iforizvm,  is  'widely  recognized  as  being  I  lie 
greatest  single  work  ot  geography  in  the  medieval 
era*  Ihc  Hook  of  Roger,  as  it  was  also  known,  was 
an  atlas  and  showed  that  the  earth  was  round.  Al- 
Idrisi  even  made  a  silver  globe  to  stress  I  he  point, 

A I  Ulrisi  wus  a  European  Muslim  living  in  a 
Christian  conn  try,  outside  the  Muslim  Caliphate, 
and  was  fully  accepted,  great! }  addiiij,  uihie  to  dm 
society.  He  depicted  the  entire  continents  of  l.urope 
and  Asia  and  Africa  north  of  the  equator,  two 
centuries  before  Marco  Polo. 


This  is  I  he  Idnsi  ni.sp  «f  the  world  dr&wn  far  King  Hoger 

If.  Note  [hti  Arahit.  is  Lip^idf  tlnwn  h*.'CiLLi>e  pt^ple  in 

ilujit  diiy^  looked  up  South.  His 'upside- uWn  nup  n(  thi- 

wtsry1.  drawn  in  the  12"  ccnlury,  show*  India,  ArabLu 

AfrLiiiiK  A&Lan  she  Mediterranean, Sk"iJ>  and  Cyprus. 


i4m6  scientists  had  long  known 

this  [that  the  etirth  was  round}  but 

Europeans  still  clung  to  the  belief 

thai  it  was  j hit.. „  He  fal-Idrisi] 

also  included  a  travel  guide  and 

map,  surprisingly  accurate  for  three 

hundred  and  fifty  years  before 

Columbus.  It  described  England 

as  gripped  in  perpetual  wintet\... 

It  is  an  essential  ingredient  in  this 

Islamic  scholarship  that  helped  shape 

European  civilization 

Rageh  Omar  in  the  BBCs  An  Istamic 

History  of  Europe  on  1 2th -century 

geographer  al-Idrisi 


His  work  was  hast  J  on  thai  done  by  previous 
authors  as  well  as  on  in  format  ion  he  gathered 
in  Sicily,  Sicily  was  the  place  to  be  at  this  lime, 
kN_L-.Lise  it  was  the  great  crossroads  on  the 
Mediterranean,  a  real  melting  pot  of  global 
trends,  ideas  and  information, 

As  well  as  reiterating  the  tact  that  the  earth  as 
a  globe,  he  calculated  it  was  22,900  miles  in 
circumference,  which  isn't  bad  given  thai  it  is 
actually  24^02  al  the  equ«imr  I  Te  also  said  that 
the  earth  remained  'si  a  hie  in  space  like  the  yolk 
of  an  egg,3  while  giving  accounts  or  the  hemi- 
spheres, climates,  seas  and  gulfs,  His  work  spe 
tifically  contained  a  rtiint  of  excellent  informa- 
t it ni  about  the  remoter  parts  of  Asia  and  Africa. 

In  the  I  Jrt  century.  Yaqut  al-Hamawi  toured 
from  Mosul  in  Iraq  to  Aleppo  in  Syrm.,  and 
ibeii  Palestine,  l-gypt*  and  Persia.  Only  four  of 
his  works  have  survived  until  Unlay.  Hie  best 
known  is  his  Dictionary  of  Countries*  Its  a  vast 
geographical  encyclopaedia,  which  summed  up 


nearly  all  medieval  knowledge  of  the  globe, 
including  archaeology,  ethnography;  history; 
anthropology,  natural  sciences  and  geography, 
and  gave  coordinates  forever)  place,  I  k 
described  and  named  every  town  and  cityh 
giving  details  of  their  every  monument, 
and  their  economy,  history,  population,  and 
leading  figures. 

Like  many  areas  of  science,  technology  and 
art,  the  list  of  personalities  dedicated  to  the 
study  of  geography  is  immense.  Many  of  them 
struck  out  into  the  world  to  gather  information 
first-hand,  to  quench  a  thirst  for  knowledge 
and  understanding,  to  sate  their  curiosity,  and 
to  leave  information  that  would  help  others, 
loday  we  have  glossy  magazines  and  TV 
.satellite  channels  to  experience  our  world.  We 
learn  and  understand  through  'professionals 
from  our  armchairs,  unlike  those  from  the  last 
millennium  who  were  guided  by  curiosity  and 
faith  to  make  sense  of  their  surroundings. 


l  v  -it-Kiury  traveller  Yaqul 
al-l  Eamawi1*  Dittiunfiry 

t)f  Cotwlrtei  is  srilJ  widely 
rtvLd.  Ihis  is  a  2WU  century 
German  translation 
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W\h  Ihe  Introductiun  d 

paper,  ft"1 -century  Itajj 

pilgrims  could  produce  maps 

to  guide  others  to  Mecca. 


Maps 
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aps  have  been  helping  ptopi.i-  find  their  way  for  about 
three -and -halt  thousand  years,  with  these  earliest  ones  being 
on  day  tablets.  The  introduction  of  paper  was  a  leap  forward  in 
map-  making  but  the  most  recent  cartographical  revolution  wras  with  the 
development  of  Geographic  Information  Systems,  or  GIS,  This  meant  that  in 
1973  the  first  computerized,  large-scale,  digitized  maps  appeared  in  the  UK, 
and  by  1995,  the  whole  country  was  completely  digitized. 


Before  this  modern  technology,  which  uses 
a  system  of  satellites  and  receiving  devices  to 
compute  positions  on  She  earth,  maps  were 
being  made  from  travellers'  and  pilgrims' 
accounts. 

The  bug  of  t rii veiling  hit  7'1' -century  Muslims, 
and  they  began  to  leave  their  homes  Jor  trade 
and  religious  reasons,  lo  explore  the  world 
they  lived  in.  They  walked  routes,  sometimes 
simply  gathering  knowledge  about  new  places, 
and  when  they  returned  gave  accounts  of  the 
ways  they  had  trodden  and  the  people  and 
sights  the)  had  encountered.  First  this  was  by 
word  of  mouth,  but  will]  the  introduction  of 


paper  in  H*- century  Baghdad,  the  first  maps 
and  travel  guides  could  be1  produced. 

Reports  were  commissioned  by  the  Abbasid 
caliphs  lo  help  their  postmasters  deliver 
messages  lo  addresses  within  their  empire. 
These  accounts  made  up  the  Rook  of 
Routesr  and  this  encouraged  more  intensive 
information  gathering  aboul  faraway  places 
and  foreign  lands,  including  their  physical 
landscapes,  production  capabilities  and 
commercial  activities, 

While  Muslims  were  exploring  the  world, 
few  Europeans  were  travelling  such  distances 
and  the  average  Europeans  knowledge  of  the 
world  around  them  was  limited  to  their  local 
area,  with  maps  usually  produced  by  religious 
authorities.  I  he  greal  European  explorers  of 
the  IS11,  and  I6|h  centuries  would  probably  nol 
hu\e  set  oil,  were  it  not  for  the  geographers 
nind  map  makers  of  the  Islamic  world. 

The  maps  we  have  today  are  in  the  style  of  Eu- 
ropean maps,  but  they  are  only  a  few  centuries 
old.  Ihe  'North1  that  is  conventionally  a|  the 
'top'  of  a  map  is  artificial  because  European 
navigators  started  using  the  North  Siar  and  the 
magnetic  compass  for  navigation.  Before  that, 
the  top  of  the  map  on  European  maps  was  to 
the  East,  which  is  where  the  word  orientation 
conies  from.  In  medieval  Europe,  Jerusalem 
was  usually  placed  al  (he  top  or  in  the  centre, 
because  that  was  the  Holy  Land, 


A  N^  difference  bdw-et-n  Islamic  maps  and  Huropean 
ones  was  that  Muslims  drew  them  with  the  south 
facing  upwards  and  norlh  downwards-  With  Muslin-] 
development  of  more  accurate  astronomy  and 
mathematics,  map  plotting  became  a  respected  branch 
of  science,  and  as  Jar  as  Muslims  were  concerned  the 
maps  western  cartographers  drew  later  on  were  upside 
down,  with  the  north  lacing  upwards  and  south 
downwards* 

In  1929,  scholars  working  in  Turkeys  Topkapi  Palace 
Museum  discovered  a  section  oi  an  early  1 6l" -century 
Turkish  world  map  signed  by  u  Turkish  captain  named 
Pin  ibn  Haji  Mohammad  Reis1  (meaning  Admiral), 
dated  Muharrym  y  19  A 1 I  or  1513  CE.  This  map  has 
become  the  famous  'Map  of  America,  and  was  made 
only  twenty -one  year*  after  Columbus  reached  the 
New  World. 

When  the  map  Has  discovered,  there  wras  great 
excitement  world  wide;  because  of  its  connection 
with  a  now  lost  map  made  by  Columbus  during  his 
third  voyage  to  the  New  World  and  sen  I  to  Spain  in 
1493.  In  an  Inscription  in  the  area  of  Brazil  Piri  Re  is 
says:  "111 is  section  explains  how  the  present  map  was 
composed.  No  one  has  ever  possessed  such  a  map. 
This  poor  man  | himself  |  constructed  it  with  his  own 
hands,  using  twenty  regional  maps  and  some  world 
maps,  I  he  latter  including  ...  one  Arab  map  of  India, 
four  maps  recently  made  by  the  Portuguese  that 
show  Pakistan,  India,  and  China  drawn  by  means 
of  mathematical  projection,  as  vveJ!  as  a  map  of  the 
Western  Parts  drawn  by  Columbus-...  The  coasts  and 
islands  I  of  the  New  World  |  on  this  map  art  taken 
from  Columbus's  map"  No  other  traces  of  the  maps 
made  by  Columbus  have  been  I  omul. 

Very  recently,  a  world  map  by  the  Muslim  Chinese 
admin! I  Zheng  He  was  discovered.  It  dates  back  to 
1418.  We  are  not  sure  yet  whether  Piri  Keis  had  come 
across  ii. 

Charles  Hap^Kid,  in  1966,  suggested  ihal  the  Piri 
Reis  map  shows  Antarctica  {307  years  before  it  was 
'discovered").  Now  though*  this  theory  has  taen 
thoroughly  discredited,  and  it  seems  more  likely  that 


'Columbus  studied  Arabic  map$> 

...  without  Jewish  or  Muslim 

expertise,  Spain  would  not  have 

become  the  greatest  colonial  power 

in  1 6th  -century  liuropc? 

Rageh  Omar  presenting  the  BBCi 
An  Islamic  History  of  Europe 


Bcluw  left:  A  ft  plica  of 
Christcphef  Columbus  s  flag 
.ship,  the  Sunta  Mar ia. 
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Map  by  Pin  Rl^s,,!  lurki^h  ^dniiraL  from  his  Ifr'    centui  v 
biHikr  Kiltih-i-hahriyr,  sNtwing  Cyprus, 


it  is  the  South  American  coastline,  which  has  been 
bent  to  con  form  Lo  the  animal  skin  parchment 
on  which  the  map  was  drawn.  Also  shown  on  the 
map  arc ■  tht:  Andes  Mountains  of  South  America, 
which  were  again  Tirsl  seen'  by  Spaniards  in  1 527,. 
fourteen  years  after  the  maps  production.  This 
fragment  of  the  1513  world  map  showed  adjacent 
coasts  of  Spain,  the  western  coast  of  Africa  and  the 
'New  Worlds  and  was  drawn  on  a  gazelle  skin,  Piri 
Re  is  has  left  a  legacy  of  mystery;  as  he  could  no! 
have  acquired  his  information  on  Antarctica  from 
contemporary  explorers. 

Piri  Re'is  didn't  slop  there,  but  made  a  second 
world  map  in  1 528 ,  of  which  about  one-sixth  has 
survived.  This  covers  the  northwestern  part  of 
the  Atlantic,  and  the  New  World  from  Venezuela 
to  Newfoundland,  as  well  as  the  southern  tip 
of  Greenland.  Historians  have  been  amazed  by 
the  richness  of  the  maph  and  regret  that  only  a 
fragment  of  I  he  hrsl  world  map  was  found.  The 
search  for  the  other  parts  has  remained  fruitless. 

So  who  was  this  Piri  Re  is,  and  why  is  his 
contribution  to  map-making  absent  from  so  many 
history  books? 

Piri  Re  is  was  born  towards  1465  in  Gallipoli,  and 
he  began  his  maritime  life  under  the  command 
of  his  illustrious  uncle,  Kenial  Rels  towrard  the 
end  of  the  I5lh  century.  He  fought  many  naval 


battles  alongside  his  uncle,  and  was  later  a  naval 

commander,  leading  tht  Ottoman  fleet  that  lought 
the  Portuguese  in  the  Red  Sea  and  Indian  Ocean* 

In  between  his  wars,  he  retired  to  flullipoli  to 
devise  his  Ijrsl  world  map,  his  'the  Book  ofSai 
Lore  (a  manual  of  sailing  dii  ections)h  and  a  second 
world  map  in  I52H,  Mystery  mi r rounds  his  long 
silence  from  between  IS28>  when  he  made  I  he 
second  of  the  two  maps,  and  his  reappearance  in 
the  mid- 16""  century  as  a  captain  of  the  Ottoman 
Meet  in  the  Red  Sea  and  Ihc  Indian  Ocean.  A  sad 
cud  LJine  to  piri  lie  is,  ^  ht  was  t.u-LUted  b\  the 
Ot toman  sultan  for  lining  a  critical  naval  hattle. 

like  a  Its!  of  |  he  information  in  this  book  about 
10E)]  invent  ions,  not  much  of  it  has  reached  us, 
because  Burope  has  concent  rated  on  its  own 
history,  unravelling  its  own  dramalic  stories  of 
oceanic  voyages,  discoveries,  and  commercial  and 
colonial  empires,  Turkish  maps  were  given  little 
attention,  or  wrong!}  called  Italian, 

but  in  actual  fact,  Turkish  nautical  science  wa* 
waj  ahead  ol  its  time.  With  Piri  Rcls  presenting 
his  New  World  map  to  the  Ottoman  sultan  in 
1517,  the  Turks  had  an  accurate  description  of  the 
Americas  and  the  circumnavigation  of  Africa  well 
before  many  Furopean  rulers. 

Perhaps  the  most  staggering  map  of  the  world  is 
that  of  Ali  Macar,  made  in  1567,  which  depicts  the 
world  in  such  fine  detail  thai  il  resembles  modern- 
day  maps  and  we  can  almost  wonder  if  Ali  Macar 
was  looking  at  the  earth  from  the  moon. 

Other  important  maps  include  seventy  regional 
maps  that  al  -Idrisi  made  for  the  Norm  mi  king, 
Roger  1 1  „  in  Sicily;  which  together  made  up  a  map 
of  the  world  as  it  was  then  known.  I U  inlerviewed 
thousands  of  travellers,  producing  accurate  maps 
charting  previously  undocumented  territories. 
For  three  centuries,  geographers  copied  his  maps 
without  alteration.  More  can  be  read  about  this 
fascinating  man  in  the  'Navigation1  section  of  this 
chapter 
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'And  He  (Allah) 
has  set  up 
on  the  earth 
mountains 
standing  firm, 
lest  it  should 
shake  with 
you;  and  rivers 
and  roads;  that 
ye  may  guide 
yourselves; 
And  marks  and 
sign-posts;  and 
by  the  stars 
(Men)  guide 
themselves.' 

Quran,  (16:1 5&]  6) 


Travellers  and  Explorers 

TN  THE  early  1 3  dds,  Dar  al- Islam,  the  Muslim  world,  was  one  of  the 
greatest  lands,  stretching  over  much  of  the  globe,  bound  together  by  the 
principles  of  Islam.  Al  -Biruni,  a  Turkish  1 1  "'-century  polymath  wrote, 
in  his  Vie  Book  of  the  Demarcation  of  the  Limits  of  the  Amis*  that '  Islam,  has 
already  penetrated  from  the  Raster n  countries  of  the  earth  to  the  Western.  11 
spreads  westwards  to  Spain  (Andalus),  eastward  to  the  borderland  of  China 
and  to  the  middle  of  India,  southward  to  Abys&inia  and  the  countries  of  Zanj 
Zanj  (meaning  Black  Africa  from  Mali  to  Kilwa  [Tanzania J  and  Mauritania  to 
Ghana),  westward  to  the  Malay  Archipelago  and  Java,  and  northward  to  the 
countries  of  the  Turks  and  Slavs,  thus  the  different  people  are  brought  together 
in  mutual  understanding,  which  only  Gods  own  art  can  bring  to  pass....' 


The  art  tries  that  coursed  through  this  great 
body,  giving  it  life,  were  trading  and  pilgrim 
routes.  Within  ihLs  intermeshinjj  system, 
individual  Muslim  sultans  ruled,  and  although 
there  were  military  campaigns  between  them 
after  the  13'1'  century,  an  everyday  Muslim 
could  pass  through,  albeit  sometimes  only 
with  passports. 

Jbn  Rattuta  says,  when  going  into  Syria,  bNo 
one  may  pass  this  place  ...  without  a  passport 


from  Egypt,  as  a  measure  of  protection  tor  a 
persons  property  and  ul  precaution  au^insl 
spies  from  Iraq  [a  Mongol  -conquered  coun- 
try] ....  1  his  road  is  under  the  Bedouins.  At 
nightfall  they  smooth  down  the  sand  so  that 
no  mark  is  left  on  it,  then  the  governor  comes 
in  the  morning  and  examines  the  sand.  If  he 
finds  any  track  on  it  he  requires  the  Arabs  to 
letdi  the  person  who  made  it,  and  they  set  nut 
in  pursuit  of  him  and  never  fail  to  catch  hi  in.' 


Ttvp  to  Kiiih  mi-  13"  -century  imnuscripl 

showing  a  caravan  going to  Mecca;  a 

camel  L.irjvan  (.mudr^  the:  ck'.ncrt. 


"J  he  Muslims  were  natural  explorers*  since  the 
Quran  said  every  able-bodied  person  should 
make  a  pilgrimage,  or  fuyj.  to  Mecca  at  least 
once  in  I  heir  lifetime.  Ihousands  travelled 
from  the  farthest  reaches  of  the  Islamic  empire 
to  Mecca  since  I  he  7hh  century,  even  though 
tra n sport  was  on  foot,  with  only  the  lucky 
ones  riding  in  tents  on  camels*  on  ox -driven 
carriages*  or  astride  horses  and  donkeys.  As 
they  travelled,  they  made  descriptions  of  lands 
and  £i hi n tries  they  passed  ihrongh.  Some  of 
these  were  the  first  accounts  of  many  places* 
including  C  ihinu, 

the  first  descriptions  of  China  were  from  the 
early  ych  century,  when  trade  with  the  Chinese 
was  recorded  in  the  Persian  Gulf,  Abu  Zayd 
Hasan  was  a  Muslim  from  Siraf,  and  said  thai 
boats  were  sailing  for  China  from  Basra  in  Iraq 
and  Siraf  on  the  Persian  Culf.  Chinese  hoats, 
much  larger  than  Muslim  boats,  also  visited 
Siraf,  where  they  loaded  merchandise  ho  ugh  t 
from  Basra. 

Ihese  boats  sailed  then  along  the  Arabian 
coast,  to  Muscat,  then  Oman,  and  from  there  to 
India,  AH  along  the  way;  trade  and  exchanges 
were  made,  until  the  boats  reached  China  and 
the  town  of  K bantu,  now  Canton,  where  an 
important  Muslim  colony  grew,  Hereh  Muslim 
traders  had  their  own  establishments,  and 
exchanges;  took  place  involving  I  he  emperors 
officials,  who  chose  what  suited  him  before 
any  other  person.  From  Khanfu,  some  Muslim 
traders  travelled  as  far  as  the  empires  capital, 
Khomda,  which  was  a  two- month  journey. 

Ibn  VVahhab  was  a  9th- century  trader  from 
Basra  who  sailed  lo  China  and  said  that  the 
Chinese  capital  was  divided  into  two  halves, 
separated  by  a  LongL  wide  road.  On  one  side 
the  emperor,  his  entourage  and  ad  ministration 
resided,  and  on  the  other  lived  the  people  and 
merchants,  Early  in  I  he  day,  officials  and  serv- 
ants from  the  emperors  side  entered  the  other, 
bnuyht  goods,  left  and  did  not  mingle  again. 


l^'-ccntury  miniature  uf  3n 
eastern  Muslim  bfial  fmii] 
the  Mtlijff  ftitf  (  ht  Avwnr- 
Wi«  of  al  -  Hariri ,  ivherc  1 1 1  u 
Arabic  wrilifly.  rulers  ki  a  \ta 
voyage*  and  mentions  a  wet  -i- 
from  the  Quran  referring  ttr 
Noahs  ark.  This  is  normally 
used  as  a  blessing:  'Jn  the 
njamr  of  Allah,  the  one  who 
prftletls  [ht  ships  .sajth 
seafaring  uid  l-^-nhiri^.1 
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China,  according  to  Muslim  merchants,  was 
a  safe  country;  and  well  administered,  with 
laws  concerning  travellers  securing  both  good 
surveillance  and  security.  Ihti  Ratfuia  says  that 
'China  is  | he  safest  and  best  country  for  the 
traveller.  A  man  may  travel  for  nine  months 
alone  with  greal  wealth  fin  J  have  nothing  to 
fear.1 

Al-Muqaddasi  was  a  geographer  who  set  off 
from  his  home  in  Jerusalem  many  centuries 
before  Ihn  BalLut;!,  He  also  visited  nearly 
every  part  of  the  Muslim  world  and  wrote  a 
book  called  Best  Divisions  for  Knowledge  of  the 
Regions,  completed  around  985. 


There  were  many  other  tr;uelleis  who  trud 
the  world  of  Islam  and  farther.  Al  Yaqubi 
wnrrte  a  Bcwfc  of  Countries  that  he  completed  In 
891,  after  a  long  time  speni  travelling,  and  he 
gave  the  nanus  of  towns  and  count riesa  their 
people,  rulers,  distances  between  ton  its  and 
cities,  laxtrs,  topography  and  water  resources 
Ihn  Khurradadhbth,  who  died  in  y 12,  wrote 
the  Booh  aj  Roads  and  Provinces,  which  gave 
a  description  of  the  main  trade  mutes  ni  the 
Muslim  world,  referring  to  China,  Korea  and 
Japan*  and  describing  the  southern  Asiatic 
coast  as  far  as  the  Brahmapulra  River,  the 
Andaman  Islands  Malaya  and  Java;  \3ih- 
century  geographer  Ya^nt  al  I  bmawi  wrote 
the  encyclopaedic  Dictionary  of  Countries 
about  every  country^  region,  town  and  city  that 
he  visited,  all  in  alphabetical  order,  giving  their 
exact  location,  and  even  describing  a  towns 
uiouumenisand  wealth,  history,  population, 
and  leading  figures;  Abu  al-J:ida  wrote  Tlw 
Surwy  of  Countries  in  the  I3'1  century,  and 
this  had  a  huge  reputation  in  the  Latin  WeslF 
so  thai  by  1650  extracts  about  khwarazm  and 
Transoxonia  were  published  in  London, 

Muslim  travellers  and  the  works  they  left  have 
not  been  completely  ignored  by  the  West,  as 
Gabriel  Ferrand  compiled,  in  I  he  earl)  20lh 
century,  a  great  study  of  accounts  by  Muslim 
travellers  of  the  Far  Hasl  between  the  7"'  and 
18fh  centuries.  "I his  contained  thirty  nine- 
texts;  thirty -three  were  Arabic,  five  were 
Persian,  and  one  was  Turkish.  Cine  of  the 
early  travellers  lo  be  covered  is  91' -century  al- 
Yat]ubih  who  said  that  'China  is  an  immense 
country  that  can  he  reached  by  crossing  seven 
seas;  each  of  these  with  its  own  colour,  wind, 
fisha  and  breeze,  which  could  not  he  lound 
in  anolher,  the  seventh  of  such,  the  Sea  of 
Cankhay  only  saiLJ-ti-  K  d  umtliern  wind.' 

Travellers  from  the  9"'  to  10"  century  include: 
Ibn  al-Faqih  who  compares  the  customs, 
food  diets,  codes  of  dress,  rituals,  and  also 


the  flora  and  fauna  ol  China  and  India;  Ibn 
Rustah  focuses  on  a  Khmer  king,  surrounded 
by  eighty  judges,  arid  his  term: k his  t  ri_--.il  muEit  of 
his subjects  while  indulging  in  drinking  alcohol 
and  wind  and  also  his  kind  Eind  generous 
treatment  of  the  Muslims:  Abu  Ziiyd  also  deals 
with  the  Khmer  kind  and  its  vast  population, 
a  land  in  which  indecency,  he  notes,  is  absent; 
Abual-faraj  dwells  on  India  and  its  people, 
customs,  and  religious  observations,  .  k  also 
talks  ol  ( Ihiria,  saying  il  litis  three  hundred 
cities r  and  thai  whoever  travels  in  China  has  to 
register  his  name;  I  he  dale  ol  his  journey,  his 
genealogy,  his  description,  nge,  whai  he  tarries 
with  himself,  and  his  following,  Such  a  register 
is  kept  unlil  I  he  journey  is  safely  completed. 
The  reasoning  behind  this  was  a  fear  that 
something  might  harm  I  he  traveller  tint!  bring 
shame  to  the  ruler. 

Femmd  also  referred  to  I  Vh -century  travellers 
like  Zakariya'  ibn  Muhammad  al  Qa/wini,  who 
has  left  accounts  of  the  marvellous  creatures 
that  thrive  in  the  Sea  of  China,  notably  very 
large  fish  (possibly  whales),  giant  tortoises,  and 


monstrous  snakes  which  land  on  the  shores  to 
swallow  whole  bulfalos  and  elephants;  and  Ibn 
Sa'id  abMaghrlbl,  who  gave  the  lalitude  and 
longitude  of  each  place  he  visited  and  wrote 
mm "h  on  the  Indian  Ocean  i  si  a  no's  and  other 
Indian  coastal  towns  and  cities, 

A  14th  -century  traveller,  all  hmashqi,  gives 
very  detailed  accounts  of  the  island  of  al- 
Qumr,  also  called  Malay  Island  or  Malay 
Archipelago,  He  says  there  are  many  towns 
and  cities,  rich,  dense  forests  with  huge,  tall 
trees,  and  white  elephants,.  Also  there  lives  the 
giant  bird  called  the  Rukfu  a  bird  whose  eggs 
are  like  cupolas,  'J  be  Uukh  features  in  a  Story 
about  some  sailors  breaking  and  eating  the 
contents  of  its  e^F  so  the  giant  bird  chased 
after  them  on  the  sea,  carrying  huge  rocks, 
which  it  hurled  at  them  relentlessly,  and  I  he 
sailors  only  escaped  with  their  lives  under  the 
cover  of  night.  This  story,  like  other  accounts 
by  travellers*  formed  the  basis  of  many  of  the 
tales  that  enrich  Islamic  literature,  such  as 
i  he  Adventures  ofSmdbad  the  Sailor,  and  Vie 
Thousand  trnd  One  Nights. 


It's  reputed  thdl  Pruphi-E 

Mohammad  (pbuh)  hud  s,aid 
"seek  knowledge  even  from 
as.  far  &s  China* 


If  anyone 
travels  on  a 
road  in  search 
of  knowledge, 
Allah  will 
cause  him  to 
travel  on  one 
of  the  roads  of 
Paradise....' 

Prophet  Mo  ham  mud 
(pbuh)  narrated  h 
Ahual  Pariah 


jj 


Left  tu  right:  ManLiKLripH 
.shutting  LO!],-t;eiituty  Itm 
I:liJ] j:i\  K4.S1  j/*  i/.v,  whkli  was 

,:i:  , K.lOU 111  u-t  his  jimriiey 
Into  northern  European 
artistic  Lrue-res^ou  shotting 

Ihn  Hattula  making  sup- 
plications after  reading  the 
Quran.  Mu  si  mis  usually 
nidkt'  ihi's.L1  m  implications 
(;!skinj^  tkul)  aUit  noid- 
i t ■  J-L  thtr  Quran  ar  liimlinig 

prayers. 


^-^jl  ^^^  C^i>^ J^s  ^Mi^^-i '  tiij^b  4?i  UUJ 


The  World  is 
a  book,  and 
those  who  do 
not  travel  read 
only  a  page/ 

Si  Augustine 


I 
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'J  he  richness  of  these  thousand-year-old 
accounts  have  even  inspired  writers  and  Him 
makers.  Ihn  Fadlan  was  an  Arab  chronicler, 
and  in  921  the  caliph  of  Baghdad  sent  him 
wi|h  an  embassy  tu  I  he  king  of  the  Bulbars  of 
the  Middle  Volga.  He  wrote  an  account  of  his 
journey,  and  This  was  called  Risiihth.  Like  Ihn 
Bait u las  Rihin,  the  Risatuti  is  of  great  value 
because  it  describes  the  places  and  people  ol 
northern  Europe,  in  particular  a  people  called 
the  Rus  Iron.  Sweden  in  Scandinavia, 

He  wrote  "1  have  seen  the  Rns  as  they  came  on 
their  merchant  journeys  and  encamped  h  the 
Vol^s,  I  have  never  seen  more  perfect  physical 
specimens,  tall  as  date  palms,  blonde  and 
ruddy;  they  wear  neither  tunics  nor  caftans, 
hut  the  men  wear  a  garment  which  covers  one- 
side  of  the  body  and  leaves  a  I  mud  free' 

'J  his  book  inspired  novelist  Michael  (]  rich  ton 
tu  write  the  film  77ie  llurU'tulh  Wtirrwr.  Many 
other  Muslim  travellers  have  inspired  people 
in  ihe  modern  day,  Ibn  Rat  tut  ns  legacy  now 
includes  the  worlds  largest  shopping  mall 
being  named  after  him  in  Dubai,  as  well  as 
a  music  CD  by  German  band  Embryo  with 
tracks  including  7  he  Bait  of  Baghdad. 


Ibn  Rattuta 

Ibn  H:llil.i;'i  was  only  twenty-one  on  13  fune 
1 325  when  he  set  out  alone  on  his  donkey 
at  the  beginning  at  a  three- thousand-mile 
overland  journey  its  Mecca  from  Tangier 
in  Morocco.  He  left  his  family,  friends  and 
hometown,  and  wnuldul  see  I  hem  again  for 
twenty- nine  years.  Some  he  never  saw.  because 
the  plague  reached  them  before  he  returned. 
He  went  to  the  corners  of  the  Muslim  world  by 
walking,  riding  and  sailing  over  seventy- five 
thousand  miles,  through  over  forty  modern 
countries,  and  many  know  him  as  the  Muslim 
Marco  Polo, 

His  accounts  have  placed  I  he  mediet  al  world 
in  Iron  I  of  us,  so  we  know  trust  gold  I  ravelled 
from  south  of  the  African  Sahara  into  Hgypl 
and  Syria;  pilgrims  continuously  i  lowed  to 
and  from  Mecca;  shells  from  [he  Maldives 
wen  I  to  West  Africa;  poltery  and  paper  money 
came  wresl  from  China.  Ibn  natluta  also 
flowed  along  with  the  wool  and  wax*gi>Ed  and 
melons,  ivory  and  silk,  sheikhs  and  sultans, 
wise  men  and  fellow  pilgrims,  lie  worked  as  a 
qadit  a  judge,  for  sultans  and  emperors,  and  as 


a  pious  Muslim,  his  driving  force  was-  faith  and 
learning  on  the  mad  ol'lite,  Sn  great  Islamic 
cities  like  Cairo  and  I  Damascus,  and  f  rom  the 
j'.iviil  mind?;  H  his  lime 

Its  reported  I  ha  I  Prophet  Mohammad  (pbuh) 
had  said  'seek  knowledge*  even  as  far  as  China1 
and  Ihn  Battuta  took  this  literally,  His  journey 
became  a  kind  of  grand  tourT  mixing  prayer, 
business  and  adventure*  4nd  as  a  Muslim  he 
understood  codes  of  conduct  throughout 
I4ch-t:enlury  Furasia,  which  included  equality, 
charity;  trade,  good  citizenship,  the  pursuit  of 
knowledge  and  faith  r 


When  he  returned  Its  his  native  city  three 
decades  later;  he  was  a  famous  wayfarer, 
recounting  stories  of  distant,  exotic  lands. 
Some  simply  would  not  believe  him  when 
he  I  a  iked  of  these  places,  IE  was  then  that  the 
sultan  of  Fez,  Abu  '(nan.  asked  him  to  write 
down  his  e^ptrienus  in  a  Hihla,  a  travel 
hook,  and  with  a  royal  scribe,  Ibn  |u/;jyy.  I  hey 
completed  the  task  in  two  years. 

He  has  left  us  with  on*?  ul  the  great  rsl  historical 
books  ever,  and  in  particular  his  account  of 
medieval  Mali,  now  West  Africa,  is  theonl) 
necotd  we  have  of  it  today.  Now  we  can  see  his 

world  of  I  he  14lh  eentury  with  our  own  eyes. 


Thetbn  Batii^aMaH 
in  DubaiK  United  Arab 
Emirates. 


Below  left  tu  right:  art  istie 
impression  of  Ibn  Battuta 
dictating  hi*,  Rihiai  artistic 
impression  vt  Ihn  Butluta 
passing  through  a,  -dangerous 
gorges  artistic  impression  c*E 
3bn  Hattuta  and  his  camel. 
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Navigation 


It  is  win  f.i  v  im  lit  vr  d  that  the  Chinese  developed  the  compass  for  use 
in  Feng  Shirk  and  then  mariners  developed  it  further  tor  use  in  navigation. 
The  earliest  evidence  on  the  magnetic  compass  is  found  in  the  Persian 
work  called  Collection  of  Stories  by  Muhammad  al- Awfi, 


Bekiw  is  a  ffceiii  in;i|>  4.:>l  Chi- 

MLkJiltTrj]Lt-jiLbL?ul  in  [ht- 
16^  century.  Piri  Re*  is,  had 
*ilsu  mapped  this,  ic^nm  m 
his  Ntawd  Hatrdftuti  ft* 

Mit*oi  r     r  AST     *- 
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Hit  year  was  1233,  and  the  voyage  was  OWT 
the  RfJ  Sea  or  the  Persian  Gull.  The  compass 
was  described  as  tallows:  'a  fish  made  of  iron  is 
rubbed  with  a  magnetic  stone  and  then  put  in 
a  bowl  filled  with  water;  h  rotates  until  it  stops, 
pointing  to  the  south/ 

The  first  full  description  of  the  use  of  the  mag- 
netic compass  for  navigation  in  the  Islamic 
wrorld  was  by  Baylak  al-Qibjaqi  in  his  Vi€  Book 
of  Treasure  fvr  Merchants  who  Seek  Knowledge 
of  Stones,  written  in  Egypt  in  1282.  He  de- 
scribed the  use  ol a  floating  compass  during  a 
sea  voyage  from  Tripoli  in  Syria  to  Alexandria 
in  1242.  I  le  wrote  thai  lan  iron  needle  is  joined 
crosswise  with  a  rush  and  put  in  a  bowl  filled 
with  water.  Then  a  magnetic  stone  is  brought 
l  l<  m  «n  rhis  device,  and  the  hand  holding  the 
magnetic  Stone  describes  a  circle  clockwise 
above  it,  7 he  cross  of  the  needle  and  the  rush 


follows  this  move.  When  the  magnetic  stone  is 
suddenly  removed,  the  needle  is  supplied  to 
be  aligned  with  ihe  meridian.' 

Willow  wood  or  pumpkin  'Eish'  designs  that 
tiad  magnetic  needles  were  also  mentioned. 
J  hese  were  sealed  with  tar  or  wax  to  make 
them  waterproof,  sis  (hey  lloaled  on  water. 
1  hese  were  known  as  wet  compasses,  but 
there  was  also  the  dry  compass  I  (ereh  two 
magnetized  needles  are  on  opposite  sides  oi  a 
disc  of  paper,  and  in  the  middle  is  something 
like  a  funnel  I  his  funnel  rotates  on  an  axis, 
which  is  pivoted  in  the  middle  of  a  box  sealed 
with  a  plate  of  glass  to  prevent  the  disc  of 
paper  from  dropping. 

1  hese  designs  and  uses  of  the  compass  were 
taken  to  Europe  by  Muslim  traders,  who 
developed  I  hem  further. 


i    i 


Master  Navigators 

As  well  as  having  developed  navigation 
instruments  Muslims  were  also  master 
navigators.  Ibn  Mujid  was  such  a  person  from 
Najd,  in  Arabia*  in  the  I5,l:  century.  It  ran  in 
the  family,  and  both  his  lather  ami  grand 
father  were  Muhllim,  or  masters  of  navigation 
too,  knowing  the  Ked  Sea  expertly.  He  knew 
almost  all  the  sea  routes  Irani  the  Red  Sea  to 
Last  Africa,  and  from  East  Africa  to  China.  On 
these,  he  wrote  at  leasl  thirty -eight  treatises, 
some  in  prose,  others  in  poetry,  of  which 
twenty- five  are  still  available.  These  lalked 
about  astronomical  and  nautical  subjects, 
including  lunar  mansions*  sea  routes*  and 
latitudes  of  harbours. 

But  the  most  important  navigator  was  the 
1 6E|! -century  admiral  Piri  Re'is  ,  whose  four- 
hundred -and -fifty  year-old  book  of  sailing 
instructions,  KiUih-i  Imhriye,  is  known  in 
translation  by  three  names  as  The  Hook  of  the 
Mariner,  the  Naval  Handbook  and  Vie  Book  of 
Sea  Lore,  It  was  recently  published  in  1991  by 
the  Turkish  Ministry  of  Culture  and  (burism, 
and  this  new  printing  includes  a  colour  copy 
of  the  original  manuscript,  with  the  Ottoman 
text  translated  into  1  at  in,  modern  Turkish, 
and  English, 

The  Novat  Humllnwk  by  Piri  Re  is  was  a 
mariners  guide  to  the  coasts  and  islands  of 
the  Mediterranean*  which  paved  the  way  for 
modern  sea  travel.  It  was  also  known  as  a 
portolan,  and  was  a  comprehensive  guide  to 
nautical  instructions  for  sailors,  containing 
maps  covering  coastlines,  waterways,  potts 
and  distances  of  the  Mediterranean  coast.  It 
gave  sailors  instructions  and  good  knowledge 
of  the  Mediterranean  coast,  islands,  passes, 
straits,  bays,  where  to  shelter  in  face  of  sea 
perils,  and  how  to  approach  ports  and  anchor. 
It  also  provided  them  wilh  directions  and 
precise  distances  between  places. 


It  is  the  only  full  and  comprehensive  manual 
covering  the  Mediterranean  and  Aegean  Seas 
ever  done,  with  2iy  detailed  charts  and  was 
the  pinnacle  of  over  two  hundred  years  of 
development  by  Mediterranean  mariners  and 
scholars. 

There  were  two  editions  of  the  book;  the  fvrsl 
came  out  in  1521,  the  second  five  years  later. 
'I  he  first  was  primarily  aimed  at  sailors;  the 
second,  on  the  other  hand,  was  a  gift  from  Piri 
Re  is  to  the  sultan.  It  was  full  of  craft  designs, 
its  maps  drawn  by  master  calligraphers  and 
painters,  and  even  in  the  I6ch  century  it  had 
at  ready  become  collectors  item.  For  over  a 
century,  copies  were  produced,  becoming  even 
more  luxurious  as  they  gave  good  descriptions 
of  storms,  the  compass,  portolan  charts, 
astronomical  navigation,  the  world's  oceans, 
and  the  lands  surrounding  them.  Interestingly, 
it  also  referred  to  European  voyages  of 
discovery,  including  the  Portuguese  entry  into 
the  Indian  Ocean  and  Columbus's  discovery  of 
the  New  World, 

There  are  around  thirty  manuscripts  ol  this 
Book  of  Sea  Lore  scattered  all  over  libraries  in 
Europe,  but  most  are  of  the  first  version. 

More  can  be  read  about  Piri  Re  is  in  the  "Maps* 
section  of  this  chapter,  and  also  about  Zheng 
He,  the  Chinese  Muslim  sea  explorer. 


The  Naval 
Handbook  by 
Piri  Reris  was 
a  mariner's 
guide  to  the 
coasts  and 
islands  of  the 
Mediterranean, 
which  paved 
the  way  for 
modern  sea 
travel. 
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Sea  Exploration 


OvhR  six  hundred  and  THIRTY  years  At;o3  a  man  was  bom  who 
would  revolutionize  sea  exploration.  I  lis  name  was  Zheng  He,  and 
he  became  the  Admiral  of  the  Chinese  Fleet'  According  to  Gavin 
Menzies,  author  of  1421,  the  recent  book  on  Zheng  He,  he  sailed  throughout 
the  Indian  Ocean,  navigating  to  Mecca,  the  Persian  Gulf,  Mast  Africa,  Ceylon 
(Sri  Lanka),  Arabia  and  throughout  the  Indian  Ocean  decades  before 
Christopher  Columbus  or  Vaseo  da  Gama,  with  ships  five  times  bigger. 


A  stone  statue  of  Zheng  He 
in  l\1anj  trig's  Zheng  He 
Memorial  Halt 


Zheng  He  was  a  Muslim  who  helped 
transform  China  into  the  regional,  and 
perhaps  the  world,  superpower  ot  his  rime 
Within  twenty- eight  years  of  travel,  he 
visited  thirty -seven  countries,  making  seven 
monumental  sea  voyages  in  the  name  of  trade 
and  diplomacy.  The  expeditions  covered  a 
distance  of  more  than  50,000  kilometres,  and 
his  first  lleet  included  27,870  men  on  317 
ships.  J I  is  as  a  small  town  or  an  entire  football 
Stadium  on  the  move.  Sailing  with  such  a  large 
fleet  into  largely  unknown  waters  required 
great  skill  in  management  and  sailing.  There 
wok  nt)  margin  for  error,  and  what  he  achieved 
is  comparable  to  us  going  to  the  moon  today. 


Zhenjs  He  was  born  and  named  Ma  He*  and 
his  Muslim  tat  her  and  grand  E  tit  her  took 
pilgrimages  to  Mecca,  which  enabled  him  to 
grow  up  speaking  holh  Arabic  and  Chinese.  As 
a  boy.  he  was  taken  from  his  town  of  Kunming, 
which  was  Mongol,  by  the  invading  Chinese 
Ming  dynasty.  Me  was  then  castrated  and 
became  a  eunuch*  employed  as  a  functionary 
in  the  Imperial  household  assigned  to  the 
retinue  of  Duke  Yan  or  Zhu  Hi,  a  prince.  Zhu 
Di  later  seized  |  he  I h rone  and  became  the 
Emperor  Yong  Le. 

Gavin  Me n / ies  said  that  "Zheng  He  was  a 
devout  Muslim  besides  being  a  formidable 
soldier,  and  he  became  Zhu  Dis  closest  advisor. 
He  was  a  powerful  ligure,  Lowering  above  Zhu 
D\;  some  accounts  say  he  was  over  two  metres 
tall  and  weighed  over  a  hundred  kilograms, 
with  a  'stride  like  a  tigers! 

Through  dedicated  service  and  for 
accompanying  the  duke  on  successful  military 
campaigns,  Ma  He  was  awarded  the  supreme 
command  of  the  Imperial  Household  Agency 
and  was  given  the  surname  /.heng.  He  was  also 
known  as  the  "lhree-|ewel  Eunuch'  {San- Pat? 
Vmi-Chien).  which  has  Huddhisl  connotations 
(even  though  he  was  a  Muslim),  and  was  a 
mark  ol  honour  (or  this  high  palace  official 

There  were  quite  a  few  reasons  why  he  went 
on  the  seven  great    treasure  Ship1  voyages. 
1  here  was  scientific  discovery  and  the  search 
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Columbus's  boa!  (75  feet  long)  campaj*d  with  Zheng  I  it\  boat  [Mil  fcet  long). 


for  gems,  minerals,  plants,  tin  nails,  drugs  and 
medicine,  which  became  increasingly  important 
as  the  voyage  multiplied.  I  hey  wanted  to  improve 
navigational  and  cartographical  knowledge  of 
the  world  and  had  a  desire  to  show  all  foreign 
count  i  its  lh.il  China  was  tht  leading  cultural 
and  economic  power.  So  overseas  trade  was 
encouraged,  ant!  this  meanl  thai  other  countries 
saw  the  massive  Chinese  ships,  and  it  boosted 
their  prestige.  Other  nations  swore  allegiance 
to  China  through  diplomacy;  with  local  and 
regional  leaders  acknowledging  overlordship  of 
ihv  Imperial  power.  Ihe  country  would  then  send 
envoys  to  pay  tribute  to  the  emperor 


Zheng  He  made  these  voyages  between  1405  and 
1433,  and  he  was  joined  by  two  other  able  eunuch 
leaders  Hou  I  Isien  and  Wang  Clung- Hung. 

WhsU  was  amazing  about  the  voyages  was  that 
they  were  huge  and  fully  organized.  Zheng  I  [e 
wrote  that  'sixty  two  of  the  largest  ships  were  440 
feet  long,  and  at  broadest  beam  180  feet.1  This  is 
Ming  units  (1.02ft)  so  it  would  be  449  feet  long 
and  IE4  feet  wide  in  our  measurement.  Zheng  He 
also  wrote  that  they  were  manned  by  four  hundred 
and  fifty  to  five  hundred  men  each,  including 
sailors,  clerks,  interpreters,  soldiers,  artisans, 
medical  men  and  meteorologists.  On  the  fourth 
voyage,  he  set  out  with  thirty  thousand  men  to 
Arabia  and  the  mouth  of  the  Red  Sea- 


I  he  name  in  Chinese 

of  the  Muslim  Chinese 

Admiral,  Zheng  He, 
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The  Chinese  shipbui Iders  realized  that  the 
gigantic  size  of  these  ships  would  make 
manoeuvring  difficult,  so  they  installed  a 
balanced  rudder  that  could  he  raised  and 
lowered  for  greyer  stability;  Ship  builders 
tcxlay  do  not  know  how  the  Chinese  built  a 
framework,  without  inm,  thai  could  carry  a 
400  loot  long  vessel,  and  some  doubted  the 
ships  ever  existed,  hut  in  iyfi2,  ihe  rudderpost 
of  a  treasure  ship  was  found  in  the  ruins  of  one 
of  the  Ming  boatyards  in  Nanjing.  Ihis  was 
Ihirly  six  feel  long.  Doing  reverse  calculations, 
using  the  proportions  of  a  typical  trad  it  ion  a] 
junk,  | he  estimated  hull  for  this  rudder  would 
be  five  hundred  feet. 

On  hoard  these  might)  vessels  were  large 
quantities  of  cargo  including  silk  good*, 
porcelain,  gold  and  silverware,  copper  utensils, 
iron  implements  and  cotton  goods;  live 
animals  including  giraffes,  zebras  or  celestial 


horses,'  oryx  or  "celestial  stag,1  and  ostriches  or 
camel- birds;1  watertight  bulkheads  to  hold  live 
fish  and  also  make  hath  houses;  and  otters  that 
were  sent  oul  to  round  up  fish  into  large  nets. 
The  ships  Were  able  to  transfer  water  (rum 
floating  water  tankers  lo  their  holds,  and  they 
could  communicate  through  flags.  iauiemsT 
bells,  carrier  pigeons,  gongs,  and  banners. 

A  Ming  account  of  the  voyages  says:  "ihe  ships 
which  sail  Ihe  Southern  Sea  are  like  houses. 
When  their  sails  are  spread  they  are  like  greal 
clouds  in  the  sky  J  and  they  were  described 
collectively  as  lswimrning  dragons.1  because  all 
were  dotted  with  dragons'  eyes  to  help  them 

By  the  end  ot  his  Heel's  seven  voyages, 
China  was  unrivalled  in  naval  technology 
and  power,  and  China  and  India  together 
accounted  lor  more  than  half  of  the  worlds 
gross  national  product.  China  also  benefited 


from  in  any  exohe  species  being  introduced, 
like  ihe  fir.sl  giraffe  from  Africa,  II  was 
initially  niisidentiiied  as  the  qilin,  the  unicorn 
central  to  Chinese  mythology.  According  lo 
Confucian  Iradition.  a  uilin  was  a  sage  of  the 
utmost  wisdom,  and  benevolence  was  felt  in 
its  presence. 

It  is  believed  that  Zheng  He  died  on  his  way 
back  in  1433.  in  India.  With  his  death  and  the 
coming  of  the  Con  hit  ian  hra>  the  Chinese 
Empire  became  in  ward  looking  and  eventually 
sea- going  trade  was  banned.  In  less  than  a 
hundred  years,  it  was  a  capital  ollcnce  to  set 
sail  from  China  in  a  mulli  masted  ship.  In 
152!>,  the  Chinese  government  ordered  the 
destruction  ol  all  ocean -going  ships,  The 
greatest  navy  in  history,  which  once  had  3,300 
ships  {the  IS  Navy  today  has  around  three 
hundred),  was  gone. 

In  J9R!\  at  the  five  hundred  and  eightieth 
anniversary  of  Zheng  Hes  voyages,  his  tomb 
was  restored.  The  new  tomb  was  built  on 
the  site  of  the  original  tomb  in  Nanjing,  and 
reconstructed  according  to  the  customs  of 
Islamic  teachings.  At  (he  entrance  to  the  tomb 
is  a  Ming- style  structure,  which  houses  the 
memorial  hall.  Inside  are  paintings  of  the  man 
himself  and  Ins  navigation  maps. 

lb  get  to  the  tomb,  there  are  newly  laid  stone 
plat  torn  is  and  steps.  The  stairway  to  the  tomb 
is  of  twenty  eight  stone  steps  divided  into  four 
sections,  with  each  section  having  seven  steps, 

Ibis  represents  Zheng  I  k's  seven  journeys  to 
the  West.  Inscribed  on  top  of  the  tomb  arc  the 
Arabic  words  Altuhu  Akbtir>  or  Cod  is  Great. 

There  were  no  other  ships  in  ihe  world  as 
big  as,  or  with  as  many  masts  as,  Zheng  Hes. 
These  were  floating  cities  on  the  move.  Most 
of  the  ships  were  huilt  at  the  Dragon  Bay 
shipyard  near  Nanjing,  the  remains  of  which 
can  still  be  seen  today. 


Zheng  He's  Seven  Epic  Voyages 

L  1405-1407:  \  isstcd  Champa  (Lndo  China), 
Java  and  Sumatra,  Ceylon  and  Calicut,  India 

2.  1407-1409:  Sailed  to  Siam  and  India, 

siuppir.j-:  al  Cochin. 

3.  1 409  14 1 1 :  Went  to  all  the  usual  places 
in  the  East  Indies  using  Malacca  as  a  base, 
visiting  Quilon  in  India  for  the  hrsi  time- 

4.  1413-1415:  ihe  fleet  split  up.  Some  weni  to 
the  East  Indies  again,  oihers  (based  in  Ceylon) 
went  to  Bengal>  the  Maldives,  and  the  Persian 
sultanate  nl  Ormui.  This  voyage  provoked  so 
much  interest  that  a  huge  number  of  envoys 
visited  Nanjing  in  1416.  A  huge  fleet  the 
following  year  had  to  lake  | hem  home  again. 

5.  1416- 1 419:  Ihe  Pacific  squadrons  went  to 
Java.  Ryukyu  and  Brunei,  The  Indian -based 
ones  went  to  Or  muz,  Aden,  Mogadishu^ 
Mombasa  and  other  Fast  African  ports.  It  was 
on  this  trip  that  the  giratfe  was  brought  back 

ft.  1421    1422:  Saikd  ihe  sun te  seas  as  before, 
including  more  ports  in  South  Arabia  and  htsl 
Africa.  The  licet  visited  thirty-six  states  in  two 
years  from  Borneo  in  the  east  to  Zanguebar 
in  Ihe  west,  This  suggests  they  split  up  again* 
using  Malacca  as  the  main  rendezvous  port, 
which,  before  the  advent  of  the  radio,  is 
incredible, 

7. 1431-1433:  This  final  voyage,  when  Zheng 
He  was  sixty,  established  relations  with  more 
than  twenty  realms  and  sultanates  from  Java  lo 
Mecca  lo  Hast  Africa.  No  one  knows  how  far 
down  the  East  African  coast  the  Chinese  went, 
but  there  are  accounts  I  hat  I  hey  rounded  the 
Cape. 


'We  have ... 
beheld  in  the 
ocean  huge 
waves  like 
mountains  ris- 
ing sky-high, 
and  we  have  set 
eyes  on  barbar- 
ian regions  far 
away,  hidden  in 
a  blue  transpar- 
ency of  light 
vapors,  while 
our  sails,  loft- 
ily unfurled  like 
clouds,  day  and 
night  continued 
their  course 
rapid  like  that 
of  a  star,  trans- 
versing  the  sav- 
age waves  as  if 
we  were  tread- 
ing a  public 
thoroughfare/ 


Zheng  I  h-  in  his 
biography,  Ming  Shih 
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Right-  An  f.mgnia  machine 
that  wai  used  to  encrypt 
military  messages  in  Works 
War  3  T .  It  wayal-Kindi  in 
the  V1,  century  who  laid  Ihr 
friunctariorui  of  cryptography. 

Bdow  A  typical  Greek 
vcytak  lassrd  to  pass  along  a 
LOtk-d  niLL.Hsagc, 
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Code  Breaking  and  Cryptography 

^     ^  OMMiMt  ateng  top  shcret  information  is  a  precarious  and 
I  risky  process,  so  to  avoid  vital  statistics  falling  into  the  wrong  hands, 

V^^/  messages  are  scrambled,  masked  and  coded  so  only  those  with  the  right 
information  or  tools  can  read  them,  this  process  is  known  as  cryptography; 
the  scrambling  of  a  message  is  known  as  encryption  and  the  de- scrambling 
is  decryption.  For  anyone  other  Lhan  the  intended  recipient,  the  message  is 
meaningless,  unless  that  person  uses  cryptanalysis  to  break  the  code. 


A  most  famous  case  of  encryption  was  during 
World  War  \l  when  the  Germans  used  a 
typewriter- 1  ike  machine,  called  Fnigma,  to 
encrypt  military  messages  before  playing 
them  tin  the  radio.  These  were  decrypted  by  a 
group  of  savvy  Polish  code  breakers  from  [he 
Cipher  Bureau  and  British  code  crackers  from 
Bletchley  Park,  all  made  famous  in  the  recent 
film  'Enigma.* 

"Ihese  20' h -century  pmbtem  solvers  were 
carrying  on  the  code- breaking  tradition  lirsi 
written  about  by  9*- century  polymath  al- 
Kinili  from  Haghdad.  At  this  time  the  post 
was  delivered  by  birds,  *r>  messages  had  to  be 
light  in  weight,  and  the  confidential  ones  were 
encrypted 

Cryptography  and  crypt  analysis  have  certain  ty 
btxome  more  sophisticated  today  than  in  the 
early  days,  bul  the  basic  principle  of  changing 
and  substituting  characters  is  still  used  by 
cryptographers  today. 

In  l he  Grh  century  BCEa  the  Greeks  came  up 
with  an  ingeniously  simple  device  for  encrypt- 
u:;l.  ir:t-s^jres,  ll<>  used  a  fixed-width  stick 
called  a  'scytale*  which  they  wrapped  with  a 
long  piece  of  paper  and  wrote  on  it  horizon- 
tally J  hey  then  unwrapped  the  paper  and  sent 
it  to  the  receiver,  who  could  only  read  ii  \i 
they  had  a  scylalc  of  exactly  the  same  width  to 
wrap  the  paper  around.  If  the  stick  was  wider 
or  narrower*  the  message  am  Id  not  be  read. 


The  real  cry  plana  lysis  milestone  was  parsed 
by  al- Kindt*  who  tcvoluticmi/cd  (he  area 
when  he  wrote  A  Mtmit&aipt  on  Deciphering 
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The  Frequency  ArtaJysis  chari, 

Crypiogrtxphk  Messages.  Part  of  this  included 
a  description:  ot  the  method  of  frequency 
analysis,  which  mean*  he  noticed  thai  if  a 
normal  letter  is  replaced  with  a  ditierent  letter 
or  symbol  the  new  letter  will  lake  on  all  the 
characteristics  of  the  original  one.  So  if  all 
as  that  appeared  became  t  s  eukI  all  ths  were 
replaced  with  gs,  they  would  still  have  the 
feature*  of  the  teller^)  they  replaced,  A  word 
like  athlete  would  become  Eglete!  Even  though 
ihe  It  1 1  ti  s  LinsE-p-.  \\\\A  t.rjjino?  he  dis^i-ist'd 
are  certain  characteristics  a  letter  hasT  like  its 
frequency  of  occurrence, 

If  we  look  at  the  English  language  the  letter 
els  the  most  common  letter,  accounting 
for  thirteen  per  cent  of  all  letters,  So,  if  e  is 
replaced  by  synihol  #,  #  would  hecome  the 
most  common  symbol,  accounting  tor  1 3% 
of  the  'new'  symbols.  A  cryptanalyst  can  then 
work  out  that  *  actually  represents  e. 

From  studying  the  Arabic  icu  of  the  Quran 

closely,  a!- Kindi  noticed  the  characteristic 
letter  frequency,  and  laid  cryptography  * 
foundations  which  led  main  cryptographers 
from  European  Renaissance  stales  to  devise 
several  schemes  to  defeat  it.  Even  though  al- 
Kindi  discovered  methods  that  enabled  greater 
encryption  and  code  breaking  eleven  hundred 
years  ago,  the  actual  word  cry  plana  lysis*  is 
relatively  receni  and  was  first  coined  by  a  man 
called  William  Friedman  in  1920. 

Frequency  analysis  is  now  the  basic  tool  for 
breaking  classical  ciphers  or  codes  thai  use  ihe 
basic,  plain  text  alphabet.  It  relies  on  linguistic 
and  statistical  knowledge  of  plain  text 
language,  and  good  problem  solving  skills. 

Modem  ciphers  are  a  lot  more  complex,  but 
back  in  the  days  of  World  War  Ik  Britain  and 
America  recruited  code  breakers  by  placing 
Crossword  puzzles  m  major  newspapers  and 
running  contests  for  who  could  solve  them  the 
fastest. 


fflflflpqr's  t  u  vwm  y  j 
letter 


*Om  way  to  solve  an  encrypted 
message*  if  we  know  its  language, 

is  to  find  a  different  plaintext  of 

the  same  language  long  enough 

to  fill  one  sheet  or  so,  and  then 

we  count  the  occurrences  of  each 
letter.  We  call  the  most  frequently 
occurring  letter  the  first*  the  next 
most  occurring  Ifttcr  the  second,' 

the  following  most  occurring  the 
third*  and  so  on,  until  we  account 

for  alt  the  different  letters  in  the 
plaintext  sample.*..  Then  we  look 
at  the  cipher  text  we  want  to  solve 

and  we  also  classify  its  symbols. 
We  find  the  most  occurring  symbol 

and  change  it  to  the  form  of  the 
first  letter  of  the  plaintext  sample, 

the  next  most  common  symbol  is 

changed  to  thejhrm  of  the  'second' 

letter,  and  so  on,  until  we  account 

for  all  symbols  of  the  cryptogram 

we  want  to  solve! 

Al  Kindi  in  his  9h -century  A 

Manuscript  on  Deciphering 

Cryptographic  Messages 


The  birth  of 
cryptanalysis 
required  a  so- 
ciety which  has 
reached  a  high 
standard  of 
development 
in  three  disci- 
plines, namely 
linguistics, 
statistics  and 
mathematics. 
These  condi- 
tions became 
available  at 
the  time  of 
al-Kindi  who 
had  command 
of  these  three 
disciplines  and 
more.' 

Dr  Simon  Singh 
Vte  Code  Book,  1999 
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U-ii  to  right:  A  ircbuchtl 
lor  rtinj-7Lit^  niiusiks  from  a 
LV1' -century  niLinicMLTipl  of 
at»Ramittah;  trtbuuht-l.  from 

l-.  14" -century  Mutiuiil  w\ 

Armoury  by  Ibn  AnLnbngha 

crossboiv  from  a  I44l,-C£ntury 

Aifl^rwflJ  on  ^i^Nflj^ry  by  tbn 
Arunbu^ha  al-Zafdka&h. 


^u^Jaau  ^^-hp*  Ujj£*j^j  i^y  ^  w/  ■ 
fc^- V»  **  ^L-1-^  W*>  ->*Jfc  ■??** 


Weaponry 


Milj  jarv  talk  in  the  I3,h  centui y  was  sophist ieated,  and  discus- 
sions included  grenades,  sulphur  bombs,  cannons,  rockets  and 
torpi  dot>.  One  of  the  most  important  books  on  military  technol- 
ogy was  Ihe  Book  of  Horsemanship  ami  Ingenious  War  Devices  hy  the  Syrian 
scholar  Hasan  al-Rammah,  written  around  1295.  It  was  packed  full  of  weapon 
diagrams,  including  the  first  documented  rocket,  a  model  of  which  is  exhibited 
at  the  National  Air  and  Space  Museum  in  Washington  DC,  USA  today. 


"I  he  Chinese  knew  about  gunpowder,  r[~ht?y 
developed  saltpetre,  one  of  gunpowders 
ingredients,  hut  probably  only  used  it  in 
fireworks.  As  Arnani  Zain  from  the  BBC's 
What  the  hlfwuc  World  Did  for  Lrs  says 
research  has  shown  that  Muslim  chemists  did 
develop  a  powerful  formula  for  gunpowder 
and  may  well  have  used  it  in  the  first  firearms.' 

The  Chinese  didnt  use  it  in  explosions  because 
they  couldn't  get  the  righi  proportions,  nor 
could  they  purify  potassium  nitrate.  It  wasnhl 
until  141 2  that  Huo  lung  Chi  rig  wrote  the  first 

(  hint^f  l-ci.k  deUiilm^  explore  piopurtiom. 
About  a  hundred  years  earlier*  1  Jasan  al- 


Rammahs  book  was  ihe  firsl  to  expkun  the 
purification  procedure  for  potassium  nttratek 
and  it  describes  man)  recipes  tor  m  hi  king 
exploding  gunpowder 

tor  the  I  skill  lie  Armies  led  by  Bay  burs  in  1249 
the  use  o(  gunpowder  in  war  proved  decisive 
against  the  invading  crusaders.  Ai  the  battle 
of  al-Mansura  in  Egypt  h  Muslim  incendiary 
devices  were  so  terrifying  and  destructive  that 
the  I :rench  Crusader  Army  was  routed  and 
King  Louis  IX  was  til  ken  prisoner,1  reports 
Amani  Zain  on  the  BBC's  What  the  Islatuk 
World  Did  for  Us. 


WbffZuilf*** 
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VVilhout  I  Easan  al-Hammahs  hook,  cannons 
couldn't  have  developed.  Hy  the  13"'  century, 
the  eaminu.s  llsulI  hy  list"  Otlomaus  were  awe- 
some and  today  (lie  Kort  Nelson  Museum  in 
London  has  a  huge  hron/.e  cannon  weighing 
eighteen  tonnes,  Jt  was  originally  east  in  two 
pieces,  and  screwed  together,  to  make  it  easier 
to  transport  because  its  overall  length  is  over 
five  metres,  with  a  diameter  of  0,635m,  The 
length  of  the  barrel  atom1  h  over  three  metres 
and  the  gunpowder  reservoir  is  0.JMH  m.  in  di- 
ameter No  sueh  sptil  guns  existed  in  Hurope 
bdore  this  one. 

This  novel  ciiiinnn  was  east  in  1464  bj  the 
order  of  Sultan  Mehmed  II.  He  was  very 
interested  in  firearms,  especially  in  cannons. 
Dining  his  siege  of  Constantinople,  he  ordered 
his  cannon  master  to  cas.1  large  cannons  that 
had  never  seen  before  and  this  one  could  fine 
cannon  halls  one  mile. 

On  the  muzzle  is  inscribed  in  Arabic  wi  itingr 
Help,  O  Allah,  'Ihe  Suit  an  Mohammed  Khan 
son  of  Murad,  "Ihe  work  oFkamina  Ali  in  the 
month  of  Rajah.  In  the  year  K68  (of  the  He[ira 
calendar),  or  1464 ■(>'.. 

Sultan  Mehmed \  cannon  ended  up  in  a 
London  museum  because,  fitter  unsuccessful 
attempts  by  the  English  for  sixty  years  to 
convince  the  Ottomans  to  sell  it,  Queen 
Victoria  persona  My  asked  Sultan  Abdul  Aziz 
for  it  during  hi.s  visit  to  Europe.  One  year  later, 
the  sultan  sent  it  as  a  gift.  It  was  transported 
from  I  he  Dardanelles  to  London  and  placed  in 
the  Museum  in  1868.  Queen  Victoria  perhaps 
wanted  it  because  it  was  called  the  'most 
important  cannon  of  Europe* 

Muslims  also  built  rockets  and  the  first 
torpedo.  1  be  rockel  was  Ihe  so-called  'sell 

oving  and  combusting  egg1  and  the  torpedo 
was  a  cleverly  modified  rocket  designed  to 
skim  along  the  surface  of  the  water.  It  was 
called  Kthe  egg,  which  moves  itself  and  hums' 


To  maki  gunpowder:  'Take from 

while,  clean  and  bright  (orfki 

barud  (saltpetre)  as  much  as  you 

like  und  two  new  (earthen)  jars* 

Put  the  Sidtpetre  into  one  of  them 

and  add  water  to  submerge  it.  Put 

the  jar  on  a  gentle  fire  until  it  gets 

warm.  Skirn  off  the  scum  that  rises 

(and)  throw  it  away.  Make  the  fire 

stronger  until  the  liquid  becomes 

quite  clear:  Then  pour  the  1 1  ear 

liquid  into  the  othi  rjar  in  such 

a  way  that  no  sediment  or  st  um 

remains  attached  to  it.  Pf^cc  this 

j&ron  a  low  fie  untu  the  contents 

begin  to  coagulate.  Ihen  take  it  off 

the  fire  ipm  grind  it  finely* 


ni 


Hasan  al-Rammah  describes 

a  complete  process  for  the 

purification  of  potassium 

nitrate  in  his  book  The  Book  of 

Horsemanship  and  Ingenious 

War  Devices 


and  Hasan  al- Ram  mam*  illustrations  and 
text  show  two  sheet -imn  pans  were  fastened 
together  and  made  tight  by  felt.  This  made 
a  flattened  pear-shaped  vessel  that  was 
tilled  willi  'naphtha,  metal  filings*  and  good 
mixtures  |  probably  containing  saltpetre},  and 
the  apparatus  was  provided  with  two  rods 
and  propelled  by  a  lar^e  rocket-  The  I  wo  rods 
would  probably  have  acted  as  tail  rudders* 
while  a  spear  Ml  the  Iront  would  lodge  into 
the  wooden  hull  of  an  enemy  ship  to  secure  it 
before  exploding, 


A  traction  Irebuchet  for 
hurling  miwtlo  Knwn  a  L4'"- 
ccnlur}'  .-VfiJHiujJ  (fti  Aj-nujurj' 
hy  ItiT-!  Arartbu^hj  al-ZuTtJ- 


*  *  «-ir  A— -"*■  l*  y  *hf  _>*  J  ph 
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Cannon  willi  aiipu>Lahk' 
m  mulling  truill  a  H^-cert- 
Eury  AUfdJcu-ri!  tm  Armoury  by 

I  tin  Aiimbuj*|iij  al-Zardkudi 
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l*ft  U>  right:  Thf  Tbwci  t*t 
I  om,]on;  .lii  L.irly  ]ft":-LL"ii- 
[ury  L:istiLn  one  of  i1voh  that 
wcuik)  ht-  whetted  into  a 
har^u  KiL-ld  ill  id  would  hold 
6ti  fighting  nwn,  hi  full  army 
dres^  ready  m  practise  mili- 
tary manoeuvres  a  Bavarian 
Castle  in  Germany. 


Castles  and  Keeps 


C 


itiee  today  are  no  longer  designed  with  a  potential  siege  mentality* 
but  look  around  the  world  and  the  fortifications  of  the  past  are  now 
accessible  to  us  as  tourist  sites,  like  the  Tower  of  London; 


liven  though  the  European  crusaders  had 
superiority  in  ammunition  and  manpower 
when  the)1  went  to  Jerusalem,  the  Muslims 
were  able  to  sustain  attacks,  and  for  a 
considerable  time,  ihe  impulsiveness  i>i  their 
military  structures  and  castles  was  not  lost  on 
the  Europeans,  who  took  these  architectural 
ideas  home  with  them.  The  invincible  designs 
of  the  castles  of  Syria  and  Jerusalem  were 
imitated  in  the  western  lands  with  key  features 
like  round  towers,  arrow  \liisn  barbicans, 
mach [eolations,  parapets  and  battlements  soon 
appearing, 

Before  the  crusaders  lost  vital  battles  to 
Sal  ad  in  in  I  he  ]Zh  century;  must  Christian 
military  towers  had  square  keeps.  Sal  ad  ins 
round  lowers  impressed  upon  the  crusaders 
the  need  to  leave  out  projecting  angles, 
because  they  encouraged  flanking  ["ire,  The 
first  recorded  example  to  abandon  the  square 
and  adopt  the  round  tower  was  SaoneT  which 
was  built  in  1120. 


Mil  loopholes  in  ariow  slits  in  lortihed 
walls  w  ci  e  first  used  an  hi  rid  200  BCR  by 
Archimedes  lo  protect  Syracuse.  These  long 
and  narrow  slits  meant  a  bowman  could  shoot 
at  the  enemy*  but  be  protected  from  returning 
fire,  I  hey  were  also  used  in  the  fortifications 
of  Rome*  and  were  improved  and  popularized 
by  Muslims  in  the  Palate  of  Ukhaydan  an  Hth 
century  Iraqi  Palace,  and  the  y"'- century  Sussa 
Kibal  in  Tunisia,  [he  first  recorded  use  of 
them  in  England  was  in  London  in  1 130. 

I  fie  harblcan  is  a  walled  passage  added  Lo 
the  entrance  of  a  castle  in  front  of  ihe  main 
defensive  wall.  This  delayed  the  enemy  s 
entrance  into  the  castle,  and  also  gave  the 
defenders  more  opportunities  to  hold  up  the 
attackers  by  forcing  them  into  a  small  space. 
The  enemy  could  then  be  attacked  from  above 
and  from  the  sides.  The  word  barbican  is  taken 
horn  the  Arabic  bah  af-btiijimih  meaning  gate 
with  holes.1 


The  returning  crusaders  often  brought  Mi] slim 
masons  with  [hem,  and  they  built  these 
features  into  the  defences  of  European  castles 
in  the  I2ih  century.  There  were  also  peaceful 
periods  in  the  <  Crusades  when  the  architects 
and  builders  with  the  crusaders  could  watch 
and  J  car  1 1  him  the  local  Muslims  designed  and 
buill  their  fortifications. 

Christian  masons  also  had  to  earn  their  living, 
especially  in  times  of  peace,  and  some  oft  htm 
were  hired  by  Muslims  to  help  in  repair  or 
in  new  constructions,  i  he  story  of  Elides  de 
Montreuil  demonstrates  such  an  encounter  as 
he  accompanied  St  Louis  on  crusade  between 
121R  and  1254,  and  worked  at  Jaffa  and  then  in 
Cyprus, 

Muslims  also  used  bunding  columns  inside 
masonry  to  strengthen  the  walls.  They  had 
taken  and  developed  this  technique  from 
I  he  Roman  arch  Met  t  and  engineer  Marcus 
Yitruvius  Fdlia  The  walls  of  ihe  harbour  of 
Acre  were  buill  ^ilh  them.  It  was  the  Kmir 
of EgypU  Ahmad  ibn  T  tihin,  who  in  88? 
instructed  thai  I  he  harbour  be  built  tvith  the 
strongest  form  to  repel  the  waves  and  enemy 
attacks.  So  timber  beams  were  inserted  into 
the  masonry  of  the  walk  like  steel  is  todays  to 
hind  its  two  faces  together.  After  the  crusaders" 
occupation  of  Acre  in  3 1U3F  they  learnt  this 
construction  technique  and  introduced  it  in 
their  military  architecture,  such  as  that  in 
Caesarea  in  J  2 16. 

Machicolations  were  a  big  1  eat  lire  in 
Muslim  defences,  these  were  holes  or  gaps 
in  the  overhang  nl  a  parapet,  fhrough  them 
defenders  could  fire  arrows  and  drop  stones 
ur  oil  on  their  attackers.  They  appeared  first 
id  Qasr  al-Hayr  near  Rusafa  in  Syria  in  729, 
and  came  ro  [mope  in  the  1 2ih  century,  first 
at  the  Chateau  Gaitlard  built  by  Kichard 
the  hton  heart  kotowing  his  return  from 
the  crusade.  Then  they  made  il  to  Norwich 
in  1 L 87  and  to  \\  mJiLstLi  six  u'ar.s  Lite:. 


I.ike  many  of  these  defences,  ibe  reluming 
crusaders  borrowed  the  idea  from  the  Muslim 
world. 

Battlements  are  a  series  of  stone  indentations 
riii  J  raised  sections  added  to  the  tops  of  walls 
of  buildings.  Originally  they  gave  cover  to 
wall  defenders,  but  in  modem  times  they  arc 
decorations.  These  also  came  to  turope  in  the 
I2,h  century  with  returning  crusaders.  There's 
a  great  likeness  between  the  battlements  of 
(In*  1 5th- century  church  at  Cromer  in  Norfolk, 
the  Palazzo  CaT  d'Oro  in  Venice  and  some 
buildings  in  Cairo,  such  as  the  13th -century 
Zayn  al-Din  Yusuf  Mosque,  and  Ihe  10'1 
century  al-Azhar  Mosque  respectively* 

Although  the  Crusades  were  a  bloody  time , 
there  were  interspersed  moments  of  peace, 
w  here  ideas  were  talked  about  afid  swapped. 
The  vast  movement  of  people  also  meant 
the  movement  ot  these  ideas,  which  helped 
eastern  concepts  migrate  to  the  west. 


A  round  tov.tr  in  rodzsmczc,  hotond. 


A  lower  of  a  cilndrL  in  Shiraz*  Jran. 
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Social  Science  and  Economy 

Ibn  khaldum  was  one  of  the  last  scholars  of  classic  a] /medieval  Muslim 
civil  bat  ion.  In  many  ways  his  writing,  family  story  and  life  re  Ike  l  with 
great  perfection  the  changes  that  caused  the  decline,  and  eventual  fall, 
of  medieval  Islamic  civilization.  Born  in  funis  in  1332  and  dying  in  Cairo  in 
1406,  he  explained  how  Islamic  civilization  was  undone. 


f  [u  began  hy  looking  at  the  various  invaders 
who  undermined  it 3  and  how  his  ancestors 
were  themselves  affected  by  such  invasions.  Up 
until  1248,  they  had  lived  in  Seville;  then  the 
Spanish  Christians  advanced,  and  their  home 
was  given  up  as  they  fled,  ihese  ancestors 
escaped  to  North  Africa,  where  his  parents 
died  nl  another  ni  the  woe*  that  afflicted 
everyone  in  that  age,  not  only  Muslims  -  the 
plague. 

Ibn  K  ha  Id  tin  then  left  his  native  Tunisia  for 
F.gyplL  in  BHZh  and  his  Own  family  tame  out 
after  him,  but  they  fell  victim  to  yet  another  of 
the  scourges  of  the  day*  piracy.  1  lis  hmiily  were 
killed  or  taken  captive,  and  he  never  saw  them 
again,  nor  did  he  ever  say  a  word  about  them. 


Modern  artistic  impression 
of  Ibn  Khaklun. 


J  lit  las!  years  of  Ibn  Khakkins  life  correspond 
to  possibly  the  last  years  of  classical  Muslim 
scholarship  and  bright  civilization.  By  the  early 
t51h  century,  having  lost  Sicily  and  Spain,  and 
having  su  fie  red  the  Crusades  *md  the  Mongol 
invasions,  the  Muslim  world  now  suffered 
the  most  devastating  onslaughl  ofi'imur  The 
Lame  [also  known  as  TamurlaneJh  whose 
e|l  eels  were  \n  part  wit  nested  by  Ibn  Khaldun. 


Ihn  Khaldun  was  a  judge,  univer- 
sity tchahtr  iind  diplomat,  known 
for  his  works  of  sociology*  econom- 
ics, commerce*  history,  philosophy, 
political  science  and  anthropology 
He  wrote  his  famous  al-Muqaddi- 
mah  or  'Introduction  (to  a  History 
of  Vic  World}  during  a  period 
of  enforced  exile,  taking  refuge  in 
Algeria,  while  running  from  Fez 
because  of  the  political  unrest.  The 
first  volume  gave  a  profound  and 
detailed  analysis  oflsLimic  society 
referring  and  comparing  it  to  other 
cultures,  and  he  traced  the  rise  and 
fall  of  human  societies  in  a  science 
ivilization. 


Despite  the  demands  of  his  work  as  a  judge 
;inil  diplomat,  he  managed  to  continue  his 
academic  research,  and  produced  his  world 
history  called  Hook  vf  the  Lessons  and  Archive 
of Early  and  Subsequent  History,  this  became 
known  asttf  Muqaddinitih  or  httwduclhtu 

"I he  til-Muqaddimah  is  a  jii^mtic  endeavour, 
a  discourse  on  universal  history,  lbn  Khaldun 
explored  and  implemented  the  idea  that  the 
documentation  of  history  is  not  just  a  list 
of  correct  facts,  hat  is  dependent  on  who's 
interpreting  them,  what  region  they  come 
from  and  when,  <is  well  us  their  impartiality, 
"this  was  a  revolutionary  approach  to  writing 
history*  and  his  methodology  is  still  used 
by  historians  today.  He  completely  rejected 
partiality  and  unchecked  tacts.  In  this  wayh 
he  brought  in  a  rigorous  new  dimension  to 
scholarship  mid  the  social  sciences,  which 
provided  the  basis  for  arguments  hefore  they 
could  become  accepted  us  scientific. 


I  he  great  book  was  made  up  of  six  sections 
following  a  long  introduction.  The  first  section 
dealt  with  society  in  general,  its  various 
types,  its  geographical  distributions,  and  the 
regions  of  civilised  earth.  The  second  looked 
at  nomadic  societies,  including  savage  tribes, 
'J  he  third  was  a  discourse  on  dynasties,  the 
caliphates,  the  spiritual  and  lemporai  powers, 
and  political  ranks.  The  fourth  section 
discussed  non-  nomadic  societies,  cities  and 
provinces.  The  fifth  dealt  with  crafts,  ways 
of  making  a  living,  and  other  economic 
activities,  while  the  sixth  looked  at  the  various 
classifications  of  the  sciences,  and  methods  of 
[earning  and  teaching.  "I  his  entire  book  was 
finally  translated  into  English  in  1957. 

One  of  his  best -known  studies  relates  to 
the  rise  ynd  decline  of  civilizations,  and  it 
is  this  that  laid  down  the  foundations  of 
social  science,  the  science  of  civilization  and 
sociology  He  explains  how  civilization  and 
culture  breed  their  own  decline,  They  have 


Ibn  Khaldun 
used  a 

revolutionary 
approach 
to  writing 
history  and  his 
methodology 
is  still  used 
by  historians 
today. 


[bn  Khalclun  rvsuk-tl  in 
North  Africa  and  jipenl 
the  laM  yrars  til  his  life  In 
Cairo,  i  \ttte  lie  pruduCt'd  his 
wsirld  history  known  as  the 
Mitt}tnitiimah,  This  study 
]aid  duvi'n  the  foundations  of 
soda]  science, 


'Iliu  m;i  and  KVEion  of  Ibu 

KtuiltliJir-i  hunk  sluilict 
i '  i :  i :  I  ivdk'  SO*.  Let  i/L'V 
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a  natural  development  into  luxury,  which 
produces  moral  la&ily  and  depravity,  until 
ileal)  sets  intending  in  dissolution  ol  the 
formerly  healthy  society,  which  gradually 
becomes  corrupted  and  hurries  to  its 
extinction, 

"then  he  elaborated  his  soda]  theory  further, 
-surest ing  that  the  me  of  a  social  group  or 
even  a  state  starts  with  a  social  concept  he 
termed  as  lasahiyah\  or  tribalism:  'Political 
leaders  and  dynasties  atUin  their  eminence 
h}  virtue  of  their  ability  to  concentrate  ihe 
group  feeling  upon  themselves,  and  thereby 
profit  from  its  natural  bent  for  the  acquisition 
of  power.  The  achievement  of  political 
predominance  sets  in  motion  a  process 
of  territorial  over- expansion  that  dilutes 
[he  group  support  for  the  dynasty.  More 
important,  it  also  marks  the  beginning  of  an 
inevitable  three-generation  cycle  of  weakening 
the  dynasty  s  moral  fibre.  The  dynasty  becomes 
alienated  from  ils  supporters,  and  its  realm 
falls  prey  to  others  who  are  fired  by  a  strong 
and  im spoiled  group  feeling.1 

He  saw  that  society  or  civilization  had 
a  cyclical  nature.  It  rose  up  because  of  a 
common  need  for  protection  and  domination. 


reached  a  peak  when  the  social  hinds  were  at 
their  strongest,  before  declining,  and  perished 
when  group  support  and  social  bunds  became 
diluted  because  of  unhealthy  competition  and 
corruption  at  times  of  prosperity. 

In  Ibn  Khalduns  mind,  the  only  thing  that 
could  counteract  the  disintegrative  forces, 
inherent  in  ever)  nation,  was  religion.  He  said 
that  Islam  gave  a  community  a  lasting  spiritual 
content,  a  complete  answer  to  all  problems  ol 
life;  that  it  furnished  the  complete  answer  to 
his  empirical  inquiry  into  the  organization  of 
the  human  race,  tie  saw  religion  as  an  absolute 
necessity  for  a  really  united  and  effective  state. 

He  was  also  ahead  of  his  time  in  economic. 
theory:  I  our  centuries  before  Adam  Smith, 
fbn  Khakiun  had  already  concluded  that 
labour  was  the  source  ol  prosperity.  He 
had  also  distinguished  between  the  direct 
source  of  income  in  agriculture,  industry  and 
commerce,  and  the  indirect  source  of  income 
of  civil  servants  and  private  employees,  These 
concepts  may  seem  Sike  second  nature  today, 
but  the)7  wrere  groundbreaking  seven  hundred 
years  ago,  and  have  paved  the  way  lor  classical 
economics  and  their  models  relating  to 
consumption,  production,  demand,  cost  and 
utility, 
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llumati  hehigs  require  cooperation 

for  tfje  preservation  of  the  speciesr  and 

the)  arf  hy  nature  equipped  for  it.  I  heir 

labour  is  the  only  means  at  their  disposal 

'for  creating  the  material  basis  for  their 

individual  and  group  existence.  Where 

human  beings  exist  in  large  numbers, 

a  division  of  activities  becomes  possible 

and  permits  greater  specialization  and 

refinement  in  all  spheres  of  life.  The 

result  is  umran  (civilization  or  culture). 

with  its  great  material  and  intellectual 

achievements,  but  also  with  a  tendency 

toward  luxury1  and  leisure  which  carries 

within  itself  the  seeds  of  destruction. 

From  14lh -century  Ibn  Khaldufis  al- 
Muqaddimah 


t.t-t1:  Ruins  hE  «s  Mocirish 

l^seLl',  S f t - l ■  r: _  Hi 
KhjJduii  explains  due 
disinlc.'^r.LtivL'  tari_tj:* 
v-;ll:iii  it  l  i  vi]  i/.ul  mtl 
i.v hit  h  conlribute  tt>  ilk 
irtvn  downfall. 

ftdow  ttft:  Ibn  KhLilditnji 
book  'I  he  AUiiiiiiltihiTith: 
An  hrtrtkhit  tion  lit 
titstvry 
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Post  and  Mail 


y    X   ncl  upon  a  nivir,  messages  were  delivered  by  word  of  mouth,  by 
I         1  hand  or  bird,  with  smoke  signals,  or  engraved  on  tablets  of  stone. 
X^_>^  They  didn't  bleep,  ring,  arrive  to  the  sound  of  the  latest  number  one 
pop  song,  or  a l  ihe  click  of  a.  mouse. 


A  major  breakthrough  in  communications, 
probably  Like  (Iil-  inttTiiel  is  today,  happened 
in  Baghdad  ivhen  the  Abbas  id  caliphs  used 
carrier  pigeons,  because  they  noted  the 
tendency  of  certain  pigeons  to  fly  straight 
home  from  u  hcrcver  they  may  be.  A  fast 
one-way  postal  service,  always  back  to 
base,  became  possible,  1 h rough  selective 
breeding  of  suitable  birds,  the  homing  pigeon 
developed,  and  a  Mamluk  caliph,  Bay  bars,  five 
hundred  years  later  made  this  a  very  effective 
form  of  delivering  messages, 

The  Muslim  scholar  Ibn  *Abd  al-Dhahir  even 
wrote  a  book  on  carrier  pigeons.  I  le  mentions 
that  normally  I  here  would  be  about  one 


thousand  nine  bundled  pigeons  in  (he  lofts  of 
the  citadel  of  Cairn,  tbt1  communication  nerve 
centre  of  the  time. 

Al-Nuwayrjs  a  Muslim  chronicler,  telfs  the 
Story  ot'a  10"' -century  Fat i mid  caliph  called 
'Aziz  who  one  day*  in  Cairn k  fell  a  desire  to  eat 
fresh  cherries  of  a  kind  grown  in  Ant  inch,  Ihe 
order  was  sent  by  carrier  pigeon  to  Baalbek* 
near  AntinchTand  from  there,  six  hundred 
pigeons  i\ere  released,  t .\u  h  ivilh  one  cherry  in 
a  silk  hag  tied  to  each  leg.  Just  three  days  after 
expressing  his  desire,  the  caliph  wus  mt\  td 
£i  large  howl  containing  one  thousand  tun 
hundred  fresh  cherries  from  Lebanon,  which 
had  arrived  by  special  air  mail1  delivery 


F^etidu  us4.jd  in  be 

the  pftti  edrrk-r.K 
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The  use  and  breeding  of  the  homing  pigeon 
has  become  a  global  pastiuu\  with  racing 
pigeons  frequenting  tin-  sky.  Hut  pigeons 
have  also  had  a  piaetkiLl  wartime  I  unction  in 
Europe,  Pigeon  post  was  in  operation  wbeti 
Paris  was  besieged  during  t h f  i-ranvo -Prussian 
War  of  1870- I H71.  The  four-and-a-half  mouth 
siege  mean  I  that  rhe  post  couldn't  be  delivered 
by  the  usual  means,  (he  only  successful 
method  was  by  the  time- honoured  eai  tiei 
pigeon,  which  look  Ihousandsol  messages, 
olikial  and  private,  in  and  out  of  the  city. 

[ri  I  ^-century  medieval  India.it  wasn't 
pigeons  but  couriers,  like  modem  day  relay 
runners,  who  look  messages  to  the  Muslim 
sultan  sit  Ling  in  Delhi,  lbn  Rattuta,  the  roving 
explorer  of  the  14th  century,  explains  that  a 
man  carrying  a  rod  with  copper  bells  on  the 
top  would  sprinl  as  ftiM  as  lit:  could  for  a  third 
of  a  mile,  and  on  hearing  the  bells  the  next 
man  would  get  ready  tti  take  the  mail.  hi  all >  ii 
only  took  live  days  for  a  message  to  get  from 
the  eastern  et%e  of  India  to  the  capital. 


As  lbn  ttatiuta  travelled  over  i he  vasl  Muslim 
Empire,  he  found  many  ingenious  w  ays  to 

send  goods  and  messages.  He  sent  a  payment 
to  hLs  son  in  Damascus  with  a  trader  he  met 
in  Mecca,  feeling  he  could  trusl  ihr  man  with 
his  money  because  he  was  a  fellow  Muslim, 
and  because  he  canie  from  the  same  town  of 
Tangier 

So,  even  though  people  were  miles  apart  a 
thousand  years  ago,  they  were  connected  with 
the  I  ethnology  of  their  time 


A  thousand  years  ago  a  hut  i  mid 

caliph  had  fresh  chcrv^es  delivered 

by  six  hundred  pigeajisl  Each  had 

a  silk  hag  holding  two  cherries 

each. 
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07  UNIVERSE 


A 


The  night  sky  and  the  concept  of  the  universe  have  inspired  poetry,  music, 
philosophy  and  science  for  thousands  of  years  and  the  Muslims  of  a  millennium 
ago  were  no  different. 

The  wonders  of  the  he  averts  inspired  the  first  successful  manned  flight  twelve 
hundred  years  ago  as  others  were  keeping  a  watchful  eye  on  the  night  sky.  They 

needed  to  know  the  times  of  the  daily  prayers  that  depend  on  the  Sun's  position; 
the  direction  of  Mecca  from  every  geographical  location;  and  the  Moonrs  cycle 
for  the  Muslim  lunar  calendar. 

From  these  impetuses  Muslims  also  made  epoch-making  discoveries  like  the 
first  record  of  a  star  system  outside  our  own  galaxy  and  the  third  inequality 
of  the  Moon's  motion,  and  developed  instruments  that  laid  the  foundation  for 
modern  day  astronomy.  These  included  celestial  globes,  armillary  spheres,  uni- 
versal astrolabes  and  sextants.  This  all  began  in  the  8^h  century  with  the  first 
observatory  and  accurate  astronomy  tables. 

i  Today  these  stargazing  scholars,  along  with  other  eminent  Muslim  minds  all 
mentioned  in  this  book,  are  remembered  as  we  look  up  because  areas  of  the 
Moon  bear  their  names  and  over  one  hundred  and  sixty-five  stars  have  Arabic 

titles. 


Astronomy 


So  why  hid  mi  si  ims  spend  so  mudi  time  looking  at  the  sky?  Wdl 
there  was  a  practical  need  to  determine  the  times  of  the  daily  prayers 
throughout  the  year  and  these  times  depend  on  the  Suns  position  in  the 
sky  as  prayers  arc  at  dawn,  midday,  afternoon,  sunset  and  evening.  Muslims 
also  needed  to  know  the  direction  of  Mecca  from  every  geographical  location, 
and  this  could  he  done  hy  observing  Ihe  position  of  the  Sun  and  Moon.  Then 
the  Quran  had  some  major  revelations  about  the  heavens,  which  you  can 
read  about  in  this  Universe  chapter,  that  needed  to  be  explored.  And  a  final 
motivation  was  the  calendar. 


The  Muslim  calendar  is  a  lunar  calendar,  so 
I  In-  months  change  according  to  the  phases 
and  position  of  the  Moon.  Each  month  begins 
wilh  ihe  first  sigliLing  of  the  crescent  Moor 
This  is  especially  important  iti  the  Muslim 
holy  month  of  Ramadan  when  Muslims  fast 
during  the  day  for  one  muiiih* 

From  all  these  religious  motivations* 
astronomy  became  a  main  concern  for  Muslim 
scholars  a  thousand  years  ago,  and  what  they 
produced  lasted  for  centuries,  [luring  the 
Renaissance,  Regionionlanus,  a  celebrated 
15**  century  mathematician  and  astronomer, 
had  to  rely  on  Muslim  books  for  his  sources, 
whilst  Copernicus  refers  repeatedly  in  his 
book  De  llevohttiotiihus  to  a!  Zanqali  and  al- 
[tattanit  Muslim  astronomers  of  the  I  l,h  and 
10'1  centuries, 

Most  of  the  great  astronomical  discoveries 
happened  in  observatories  in  the  Last,  but  for 
the  three  hundred  years  that  Muslims  ruled 
Toledo  in  Spain _  il  was  the  centre  of  world 
astronomy.  The  new  astronomical  tables  made 
here  were  used  in  Europe  for  two  centuries. 

Observing  the  sky  was  an  intense  activity  and 
it  happened  on  a  daily  basis  when  the  Sun  and 
Moon  would  be  studied  as  they  tracked  across 
the  heavens.  This  helped  to  determine  solar 


parameters  and  produced  information  on  the 
longitudes  and  latitudes  of  the  planets  whose 
measurements  were  made  at  intervals  of  two 
weeks. 

In  9p  century  Baghdad  Caliph  alMamun 
set  up  an  intellectual  academy,  the  I  louse 
of  Wisdom!  to  translate  manuscripts,  which 
you  can  read  about  in  the  School  chapter. 
Among  the  first  works  translated  into  Arabic 
wa_s  the  Alexandrian  astronomer  Ptolemy's 
Grait  Wvrh*  which  described  a  universe 
in  which  the  Sun.  Moon,  planets  and  stars 
revolved  around  1-arth.  Ahmigcst,  as  the  work 


was  known  to  Arabic  schoiai  s,  became  the 
basis  for  cosmology  tor  tlat"  next  five  hundred 
years.  Yet  the  Muslims  developed  and  went 
far  beyond  the  Greek  matbematicid  methods 
found  in  this  treatise.  In  particular  in  the  field 
of  trigonometry,  the  advances  made  in  Muslim 
lands  provided  the  essential  tools  for  the 
citation  of  western  Renaissance  astronomy. 

lliere  were  many  Muslim  astronomers  who 
contributed  hugely  to  the  field  of  studying 
the  heavens,  laying  the  Inundation  for 
astronomers  in  the  lulu  re,  but  these  eminent 
individuals  stand  out: 

Al- Rattan t,  known  in  the  West  as  Albalegnius, 
who  died  y29  CH.,  wrote  (he  Sttbian  Tables 
which  was  a  very  influential  work  for  centuries 
after  him.  Mi*  work  also  inetuded  timing  of 
die  new  Moons,  calculation  of  the  length  of 
I  he  solar  and  sidereal  year*  the  prediction  ot 
eclipses  and  the  phenomenon  of  parallax.  Me 
also  popularized,  it  not  discovered,  the  hist 
notions  of  trigonometrical  ratios  used  today, 
and  made  serious  alterations  to  Ptolemy's 
theories,  which  had  been  used  as  the  main 
astronomical  works  until  then.  He  made  the 
important  discover)  that  the  motion  of  (he 
solar  apogee,  or  the  position  ol  the  Sun  among 
the  stars  at  the  time  of  its  greatest  distance 
from  die  farlh,  was  not  what  it  had  heen  in 
the  time  of  Ptolemy.  I  he  Greek  astronomer 
placed  the  Sun  al  longitude  sixty- five  degrees, 
but  a  I  Haltani  found  it  al  longitude  eighty  two 
degrees.  This  discrepancy  was  a  distance  too 
great  to  be  accounted  tor  by  any  inaccuracy 
of  measurement,  and  today  we  know  it  is 
because  the  sotar  system  is  moving  if  trough 
space,  lheij  though,  it  was  still  believed  that 
the  Earth  was  Use  antre  ol  the  universe  so  this 
conclusion  couldn  l  he  made. 

AL  Biruni  lived  between  973  and  104B.  He 
stated  that  the  karth  restated  around  its  own 
axis,  calculated  I  he  Faiths  circumference,  and 
fixed  scientifically  the  direction  of  Mecca  from 


'After  having  lengthily  applied  myself  in  the  study 
of  this  science,  I  have  noticed  that  the  works  on 
the  movements  of  the  planets  differed  consist- 
ently with  each  other,  and  that  many  authors 
made  errors  in  the  manner  of  undertaking  their 
observation,  and  establishing  their  rules.  I  also 
noticed  that  with  time,  the  position  of  the  planets 
changed  according  to  recent  and  older  observa- 
tions; changes  caused  by  the  obliquity  of  the 
ecliptic,  affecting  the  calculation  of  the  years  and 
that  of  eclipses.  Continuous  focus  on  these  things 
drove  me  to  perfect  and  confirm  such  a  science/ 

Al-Battanh  astronomer  and  mathematician  (858-92^  CE) 


N-iedituji  QipemieiiM,  1 61h  century. 


Mi 


any  beUeve  that  astronomy  died  with  the  Creeks,  and  was 
brought  to  life  again  by  Copernicus,  the  15i}  century  Polish 
astronomer  who  is  famous  for  introducing  the  Sun -centred 

theory  of  the  solar  system,  which  marked  the  beginning  of 
modern  astronomy. 

However,  many  historians  now  think  it  is  not  a  coincidence 

that  his  models  of  planetary  theory  are  mathematically 

identical  to  those  prepared  by  Ibn  al-Shatir  over  a  century 

before  him.  It  is  known  that  Copernicus  relied  heavily  on  the 

comprehensive  astronomical  treatise  by  at-Battani  which 

included  star  catalogues  and  planetary  tables. 

The  mathematical  devices  discovered  by  Muslims  before 

Copernicus,  referred  to  in  modern  terms  as  linkages  of 

constant  length  vectors  rotating  at  constant  angular  velocities, 

are  exactly  the  same  as  those  used  by  Copernicus.  I  he  only, 

but  important,  difference  between  the  two  was  thai  their 
Earth  was  fixed  in  space,  whereas  Copernicus  had  it  orbiting 

around  the  Sun.  Copernicus  also  used  instruments  which 

were  particular  to  astronomy  in  the  East,  tike  the  parallactic 

mien  which  had  previously  only  been  used  in  Samarkand  and 

Maragha  Observatories. 


any  point  of  the  globe.  J  le  also  wrote,  in  total 
I. SO  works,  including  thirty- five  t  realises  on 
pure  astronomy,  but  only  six  have  survived. 

[bn  Yimus  made  observations  for  nearly  thirty 
years  from  977  using  a  large  astrolabe  nearly 
1.4  metres  in  diameter.  I  le  recorded  more 
than  ten  thousand  entries  of  the  buns  position 
throughout  all  these  decades. 

*Abd  at- Rahman  a!- Sufi  vv.i>  .1  Person 
astronomer  who  lived  during  the  tfl*  century 
and  you  can  read  more  about  him  in  the  'Stars' 
section  of  tfiis  chapter, 


A  RlttiStatl  StAflip  iisu^ti  ill  1973 
showing  al-Bi  run  i, 


AI  Parana ni  was  one  oKaliph  al-Mamuns 
astronomers,  ^ho  wrote  on  the  astrolabe, 
explaining  the  mathematical  theory  behind 
the  instrument  and  correcting  the  faulty  ym- 
metrical  constructions  ai  the  central  disc  that 
were  current  then.  His  most  famous  B&ak  tm 
Sun  Movement  and  Emycteptiedia  of  Sun  Sil- 
ence on  cosmography  contains  thirty  chapters 
including  a  description  of  the  inhabited  part 
of  the  harth,  its  size,  and  the  distances  of  the 
heavenly  bodies  from  the  ]■  arth  and  their  sizes. 

AL-Zarijali,  known  ess  Ar/achel  or  A/arqukl 
in  Furope,  died  in  I0H7,  He  prepared  the 
famous  Toledan  "fables,  and  also  made  ,i 
sophisticated  astrolabe  that  could  be  used  at 
any  geographical  location,  called  a  safiliii,  and 
accompanied  it  with  expansive  explanatory 
notes. 

Jabir  ibn  Atlah,  who  died  in  1 145,  was  the 
fsrsi  lo  design  a  portable  celestial  sphere  to 
measure  celestial  coordinates  (today  called 
a  torquetum).  Jabir  is  special!)  noted  for  his 
work  on  spherical  trigonometry. 


P 


Ibn  Rushd  from  1 ^-century  Cordoba  was 
known  in  the  YVesI  as  Averroes,  He  wis*  one 
of  the  tnosE  famous  doctors  in  Cordoba,  hut 
he  was  nisi*  an  astronomer  and  discovered 
5unspots. 

In  ihecast  ot  lunivr  motion,  14,h- century 
astronomer  Ibn  al-Shatir  corrected  Ptolemy, 
whose  imagined  Moon  approached  far  closer 
to  the  Karth  than  did  the  actual  Moon.  After 
noting,  as  did  other  Muslim  astronomers 
before  him,  the  shortcomings  of  the  Greeks' 
planetary  theory,  Ibn  al-Shatir  said,  'I  therefore 
asked  Almighty  God  to  give  me  inspiration 
and  help  me  invent  models  that  mm  Id  achieve 
what  was  required,  and  GikL  may  He  be 
praised  and  exalted,  all  praise  a  ad  ^latitude 
lo  I  iirti    did  enahle  me  to  devise  universal 
models  for  the  planetary  motions  in  longitude 
and  latitude  and  all  other  observable  leal  u  res 
of  their  motions,  models  that  were  free  -  thank 
God    fro m  t he  doubts  su rrou n d i ng  previous 
models' 

Traces  of  medieval  Islamic  astronomv  are  still 

* 

seen  to<lay.  I  he  words  zenith,  azimuth  and 
the  names  of  stars  in  the  Summer  Triangle, 
Ve^a,  Altiiir,  Hern-K  l'.iv  ,i\\  ol  Arabic  origin. 
Today  thousands  of  Muslim  astronomical 
manuscripts  still  remain  unexamined,  but  the 
most  prominent  of  these  thousand-year-old 
astronomer,  who  spent  their  lives  looking 
into  the  heavens,  are  now;  at  last,  becoming 
known. 


l5*-t:tiitury  Persian  iTLattLiMxipl  of 

Nasir  aJ-  Llin-at-Tu&ik  observatory 

at  Mer-ega  inching  astronomers 

at  work  and  llie  teaching  of 

astronomy  including  the  use  of  an 

astrolabe.  Also  note  the  astrolabe 

hanging  on  the  wall. 


Observatories 


FKOM  THi:   HH<iLNNlNdS  OF  HUMAN  AWAKFNING,  people  haVC 
marvelled  at  the  amazing  canopy  of  stars  and  at  the  movement  of 
everything  in  the  sky.  Clearly,  there  was  order  in  the  heavens,  and  many 
attempts  were  made  to  identify  the  patterns  in  this  order 


This  had  great  significance  for  life  since 
through  these  observations  came  the 
begin  nings  of  predictive  science,  and  now  we 
can  predict  the  position  of  the  Sun  in  the  sky 
the  Moon*  the  timing  of  eclipses*  the  changing 
position  of  the  planets  and  the  stars. 

lis  not  that  Muslims  were  the  first  to  study 
astronomy,  hut  I  hey  were  the  first  to  do  it 
on  a  large  scale,  with  massive  instruments 
in  observatories.  Astronomical  research  was 
expensive,  needing  costly  equipment  and  the 
cooperation  of  many  astronomers..  Good  work 
was  done  previously  with  small  sized  por table 
instruments,  and  Ptolemy  carried  out  his 
observational  work  with  these. 

There  was  one  mann  Caliph  al-Ma'mun  ruling 
from  Uaghdad  from  E13  to  H3.1  GE  who  really 


gave  sLsironoiny  the  patronage  and  impetus 
it  needed  to  become  a  major  science.  I  le  was 
the  first  pur  son  to  set  up  observatories.  "J he 
concept  of  a  fixed  location  with  large  and 
hxed  instruments,  programmes  of  work, 
scientific  staff  made  up  of  several  astronomers 
and  royal  patronage  tsr  affiliation  from  the 
state,  were  ail  novel  ideas  introduced  by  al 
Manitin.  Nothing  comparable  can  be  found 
before  the  Muslim  asl ronomers.  Al-Mamun 
not  only  built  the  first  observatory  in  Islam, 
but  he  arguably  built  I  he  first  observatory  in 
the  world  or  in  history:  Al-MaYmin  was  an 
enlightened  leader  who  also  phyed  a  major 
part  in  setting  up  the  I  louse  of  Wisdom, 
one  of  the  greatest  intellectual  academies 
in  history,  which  you  can  read  about  in  the 
School  chapter. 


The  first  ubMTYfttciry  neur 
B^iidad  iipL-ned  in  E2fl  and 
[hf  I i r.Hl  (iLTEndci,  urtd  prob- 
ably Furiopt'aii,  [ibjervatoorj 
wa.H  huill  ]n  Kaji&td  in  L558. 
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The  earliest  observatories  were  in  the  ah 
Shammasiyah  quarter  of  Baghdad  and  on 
MoutH  Qasiyun  at  Damascus,  and  these  led  to 
the  Emergence  of  fixed  places  lor  specialized 
^nd  collective  work.  A  major  task  of  such 
observatories  was  to  construct  astronomical 
tables.  These  helped  in  the  calculation  of 
planetary  positions*  lunar  phases fe  eclipses  and 
information  for  calendars.  They  often  included 
explanations  of  astronomical  instruments, 
Al-Mamuns  observatories  prepared  solar  and 
lunar  tables  and  had  a  slar  catalogue  plus  some 
planetary  observations. 

At  al-Shamniasiyah,  astronomers  observed 
the  Sun*  the  Moon*  the  planet*  and  some  fixed 
stars.  The  results  of  the  work  done  here  were 
presented  in  a  book  called  I  he  \hauuihtin  Zij 
or  Verified  Tobies  whose  author  is  said  to  be 
Ibn  Abi  Man  sour. 

Other  observatories  were  built  all  over  the 
Muslim  world,  like  the  Maraghn  Observatory 
founded  by  Hulagu  Khan,  the  Samarkand 
Observatory  of  Ulugh  Beg,  the  Malik  Shah 
Observatory  at  Isfahan,  and  the  Tabriz 
Observatory  ol  Gha^an  Khan. 

The  Maragha  Observatory  was  completed  in 
1263  in  Iran  to  the  south  of  Tabriz,  and  its 
foundations  are  still  there.  J  he  main  work 
done  in  Maragha  was  I  he  preparation  of 
new  astronomical  tables  and  the  observatory 
library  emit  a  hied  over  fort)  thousand  books, 
Among  the  eminent  astronomers  associated 
with  |he  observatory  were  Nasir  al-Pin  al-Tusi 
and  Qutb  al  Din  al  Shira/i,  who  is  credited 
with  I  he  discovery  of  the  true  cause  of  the 
rainbow.  Nasir al-Pin  al-Tusi  prepared  the 
llkhanid  Tables  and  the  catalogue  of  fixed  stars 
which  remained  in  use  for  several  centuries 
throughout  the  world.  An  astronomer  from 
Maragha  was  sent  to  China,  and  the  dynastic 
chronicles  of  the  Yuan  bear  record  of  how 
he  designed  an  instrumenl  for  observing  the 
heavens,  which  was  erected  on  the  Great  Wall. 


Alfonso  X,  a  Spanish  king  of  the 

second  half  oj  the  I3t!i  century, 

tried  to  carry  on  the  Islamic 

tradition  of  building  observatories 

in  western  Europe*  but  he 

didnt  succeed  -  maybe  because 

astrology  was  frowned  upon  by 

the  Church  and  the  usefulness 

of  astronomy  was  questioned. 

four  centuries  later,  however*  the 

situation  gradually  changed  and 

kn  o  wledge  of  astron  omy  ga  ined 

depth  and  breadth,  with  Europe 

ahsorbmg  all  thai  had  gone  on 

in  the  Islamic  world.  So  much  so 

that  the  instruments  used  by  the 

famous  If?*  century  observational 

astronomer  Tycho  Brahe  were  very 

similar  to  those  used  earlier  by 

Muslim  astronomers.  His  famous 

mural  quadrant  was  like  those 

developed  in  eastern  Islam. 


King  Allonso  X, 


Left  to  fi^lU:  (uan1  misrhk- 
■vtxL-irtt  inside  (Hugh  litj" 
Observatory  tFit  radius  tij 
that  meridian  arc  at  Ulugb 
Beg  Observatory  was  equal 
to  l  he  height  of  l  he  dome 
nf  i  he  Ayasofya  Mosque  in 
Istanbul , 
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UJiigh  Beg  was  the  I  5lh -century  ruler  o\ 
the  Timurid  Empire,  which  stretched  over 
central  and  Southwell  Asia,  As  well  as  being 
the  ruling  sultan,  lie  was  also  an  astronomer 
and  mathematician;  which  led  him  to  build  a 
three -storey  observatory  tor  solarh  lunar  and 
planetary  observation?,  in  Samarkand. 

7 he  Samarkand  Observatory  was  a  monumen- 
tal building  equipped  with  a  huge  meridian, 
made  ol~  masonry  and  became  the  symbol  ot 
the  observatory  as  a  long- lasting  institution. 
A  trench  about  two  metres  wide  was  dug  in 
a  hill,  along  the  line  of  the  meridian,  and  in 
it  was  placed  the  segment  of  the  arc  of  the 
instrument.  Ihe  radius  ol  that  meridian  arc 
was  equal  to  the  height  of  the  dome  of  the 
Ayasofya  Mosque  in  Istanbul,  which  was  about 
fifty  metres.  Built  for  solar  and  planetary  ob- 
servations, it  was  equipped  with  the  finest  in- 
struments available,  including  a  Fakhri  sextant 
with  a  radius  of  40.4  metres*  This  was  the  larg- 
est astronomical  instrument  of  its  type.  The 
main  use  of  the  sextant  was  to  determine  the 
basics  of  astronomy;  such  as  the  length  of  the 
tropical  year.  Other  instruments  included  an 


ar miliary  sphere  and  an  astrolabe,  which  you 
can  read  about  in  this  Lin i verse  chapter. 

Ulugh  Reg's  work  was  very  advanced  for  his 
time  and  surprisingly  accurate.  His  calculatioi 
that  the  stellar  year  was  three  hundred  and 
Sixty- five  days,  six  hours,  ten  minutes  and 
eight  seconds  long  was  only  sixty  two  second; 
more  than  the  present  estimation:  an  ace u ran 
of  0.0002  per  cent  is  remarkable. 

Observatories  were  massive,  with  continuous 
observational  programmes  needing 
organization  and  efficiency  of  administration, 
so  astronomers  directed  and  supervised  other 
members  of  the  stall  in  their  work.  Later 
observatories  are  known  to  have  had  director* 
treasurers,  Jerks  lihrarians,  and  other 
administrative  officers,  as  well  as  their  staff  of 
scientists. 

Even  though  (he  main  work  carried  out  at  al- 
Matnuns  observatories  in  al  Shammasiyah 
and  on  Mount  Qasiyun  was  the  construction 
of  astronomical  tables,  other  original  and 
epoch-making  discoveries  also  occurred, 
resulting,  for  example  in  the  disco  very  of 


16'"  tcnmry  Turkish  msmtscopi  I'mm  ilic 
Rook  of  the  Kings  fchmvin^  Tiitji  i\  -Din  and 
olhtrastroTinnierfl  with  theif  sophisticated 

ck-viLL-s^i  I  tie  Ktimbul  Observatory. 

the  movement  of  the  solar  apogee.  Other 
remarkable  discoveries  can  be  read  about  in 
other  sections  of  this  chapter 

A  magnificent  but  short- Jived  observatory 
was  built  in  the  16"  century  for  Taqi  a  I  Din> 
who  was  one  of  the  most  notable  scientists  in 
the  Muslim  world,  He  had  convinced  the  new 
sultan,  Murad  II],  to  fund  the  building  of  the 
Istanbul  observatory,  and  it  Has  completed  in 
1577. 

With  two  outstanding  building  built  high 
on  a  hill  overlooking  the  European  section 
of  Istanbul  it  had  an  unobstructed  view  of 
the  ni^hl  sky.  Like  a  modern  observatory 
today,  the  main  buildiny  held  the  library  and 
housed  the  technical  staff,  while  the  smaller 
building  contained  an  impressive  collection 
of  instruments  built  by  Taqi  al-Din  himself 
lhis  included  a  ^iaiit  arnullary  sphere  and  a 
mechanical  clock  for  measuring  the  position 
and  speed  of  the  planets, 

Taqi  al-Din  wanted  to  update  l he  old 
astronomical  lahles  describing  the  motion 
of  the  planets,  Sun  and  Moon,  However, 
his  observatory  was  destroyed  by  the  sultan 
because  of  numerous  socio-political  reasons 
linked  wilh  the  fllack  Death  and  internal 
palace  rivalry:  Despite  this.  Taqi  al-Din  left 
an  enormous  legacy  of  books  on  astronomy, 
mathematics  and  engineering. 

As  well  as  building  the  first  observatories* 
Muslims  had  amon^  I  hem  a  pioneering  9th- 
century  Cordohan  who  built  a  planetarium, 
Unlike  an  observatory  where  the  heavens  are 
.studied,  a  planetarium  is  a  room  where  images 
of  the  stars,  planets  and  other  celestial  bodies 
are  projected.  Ibn  Firnas,  better  known  lor  his 
experiments  in  I  light,  made  a  planetarium  in 
one  room  of  his  house  out  of  glass,  showing 
the  night  sky  as  it  was  then.  This  very  much 
resembled  todays  planetariums,  and  he  even 
added  artificial  thunder  noise  and  lightning. 


Astronomical  Instruments 

Wkat  Muslims  RhAixY  fioneered  were  huge  observation  al 
instruments  designed  and  built  to  study  the  heavens,  and  by  usinjj 
Urge-sized  instruments  they  reduced  the  percentage  error  in  their 
measurements.  The  observatory  at  Damascus  had  a  twenty  foot  quadrant 
and  a  fifty-six  foot  sextant  which  is  the  same  as  about  ten  cars  end  to  end.  The 
Maragha  Observatory  also  had  many  large  instruments  including  quadrants, 
ar miliary  spheres  and  astrolabes. 


A  L3lh-certtury  brass  celestial 
globe  from  Mara^ha,  Iran  made 

by  Muhammad  ibn  IfiLa.L 


ir 


Other  instruments  included  celestial  globes, 
quadrants  and  sextants,  (You  can  read  about 
astrolabes  and  annillary  spheres  in  more  del  nil 
in  separate  sections  in  this  Universe  chapter) 
All  these  instruments  used  in  observatories 
had  to  be  accurate  because  the  observatories* 
reputations  drp<  mied  on  the  results 
they  produced. 

Jabir  ibn  Aflah  from  Spain, 
who  died  in  1 1 4S  CE, 
was  the  first  to  design  a 

portable  celestial  sphere 
B    to  measure  celestial 
coordinates  (called 
a  lonqueium),  but  it 
was  the  J  fl'h -century 
astr< )  no  m  e  r  al  -  Kat  tan  iT 
^B      working  in  Iraq,  who 
»    was  the  main  astronomer 
1    wri  t  i  ng  on  celest  i  al 
globes.  He  di dnt  use 
his  globes  as  observational 
nstruments;  instead  he  warned  to 
precisely  record  celestial  data.  He 
described  one  that  was  suspended  from 
five  rings  which  he  called  at-baydah  or 
the  egg.a  giving  detailed  directions 
on  how  to  plot  the  coordinates 
of  each  of  one  thousand- 
ami  twenty- two  stars. 
The  treatise  is  quite 


influential  as  it  gave  details  of  how  stars  should 
be  marked  onto  the  globe.  This  meant  that 
instrument  makers  around  that  time  could 
produce  a  globe  to  this  particular  standard. 

A I  Halt  an  is  treatise  was  very  different  from 
the  pre- Ptolemaic  design  of  a  celestial  globe, 
which  used  five  parallel  equatorial  riiij^i  and 
constellation  outlines.  Instead,  al-ftattani  had 
a  more  precise  method  of  charting  the  stars 
using  the  ecliptic  and  equator*  and  dividing 
them  into  small  divisions.  This  melbod  then 
allowed  the  stars  to  be  given  exact  coordinates, 
and  of  course  this  increased  precision. 

the  Muslims  were  skill ul  tool  and  instrument 
makers.  An  important  maker  ol  celestial 
globes  was  !Abd  a  I  Rafimon  id -Sufi  who  was 
born  in  SKJ3,  He  wrote  a  treatise  on  the  design 
of  constellation  images  for  celestial  globe 
makers  thai  had  great  influence  in  the  Muslim 
world  as  well  as  in  F.urope,  His  other  treatises 
included  one  on  the  astrolabe  and  one  on  how 
to  use  celestial  globes. 

Many  globes  were  constructed  up  to  the  I6'h 
century,  and  many  still  exisi  today,  but  none 
prior  to  the  1 1"  century  have  survived. 

There  are  many  scholars  who  wrote  about 
astronomical  instruments  and  here  are  just 
a  few  of  them:  Abu  Bakr  ibn  al-Sarraj  al- 
Hamawi  who  died  in  Syria  in  1 329  wrote 
several  books  on  scientific  instruments  and 


Two  of  the  most  influential  astronomers  in  the  16th  century  were  Taqi  at- 

Din  from  Istanbul,  and  Tydw  Brahe,  who  buih  an  observatory  under  the 

sponsorship  of  King  Frederic  II  of  Denmark  in  1576-  Jfiis  was  equipped 

with  the  best  possible  and  refined  instruments  of  his  time,  helping  him  make 

accurate  observations  and  aiding  the  discoveries  of  Kepler,  who  was  Tycho 

Brake's  assistant 

Recent  research  has  shown  that  there  is  art  exact  identity  between  most  of 

the  instruments  of  Tycho  Brakes  and  Taqi  al-Dins  observatories  (you  can 

read  mow  about  this  in  the  'Observatories'  section),  but  both  men  were  not 

satisfied  with  the  instruments  of  the  previous  astronomers,  Uiey  had  newly 

discovered  instruments  to  use,  such  as  the  sextant,  the  wooden  quadrant  and 

the  astronomical  clock, 

Taqi  al-Dins  sextant  was  called  mushahhahah  bil-manatiq  or  'replication  by 

anas*  and  was  made  from  three  ruled  scales.  Two  of  the  scales  formed  the 

edges  of  the  three-edged  sextant  At  the  end  was  an  arc  which  was  attached 

to  one  of  the  rules  and  was  used  to  determine  the  distances  between  the 

stars-  Ihe  sextants  of  these  two  men  should  be  considered  among  the  finest 

achievements  of  the  16th  century. 
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geometrical  problems,  whilt -also  inventing  a 
quadrant  called  til  mmjaniarat  al-yusra.  He 
dedicated  much  lime  to  writing  about  the 
quadrant  and  his  books  include  Treatise  tin 
Operations  with  the  Hidden  Quadrant  and  an 
opulent  stimuli  rig  work  culled  Rare  Pairh  vn 
Operations  with  (be  Circfe  far  finding  Shies. 
Despite  his  accomplish  merits,  especially  in  the 
field  of  scientific  instrument  making,  there  has 
been  no  single  study  of  him  and  his  works. 

Ahmad  al-Hdlabi,  who  died  in  1455,  was  an 
astronomer  from  Aleppo  in  Syria.  1  le  wrote  on 
instruments  in  Ahnm  of  Pupils  on  Operations 
with  (he  Astrolabe  Quadrant. 

His  contemporary  'I/z  a  I -Din  at-  Wafa'i  was 
primarily  a  mathematicians  muezzin  and 


nmmupjit,  or  timekeeper,  at  the  Urn  ay  y  ad 
Mosque  in  Cairo,  and  he  wrote  a  staggering 
number  offnrty  treatises  oil  mathematics 
including  arithmetic,  operations  with  tbe 
sexagesimal  rylio,  and  a  large  number  of 
works  dealing  with  instruments.  Amongst 
[hi-SL-  was  Brilliant  Stars  on  Operations  with  the 
Almueantar  Quadrant* 

Sextants  and  quadrants  were  used  to  measure 
the  attitude  of  celestial  objects  above  the 
horizon.  I  he  quadrant,  in  particular,  was  used 
extensively  by  Islamic  astronomers,  who  had 
greatly  improved  on  its  design. 

Muslim  astronomers  invented  quite  a  few 
quadrants.  There  was  the  sine  quadrant, 
used  for  solving  trigonometric  problems 


Mural  quad  rani  by  Tycho 
ffealie.lSWL. 
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Reverse  and  obverse  of  a 

1  4lh-ccTitury  astrolabk  quad- 
rani  made  by  Ibn  Ahmad 
a] -Mi  m.  the  offkial  time- 
fceper  tst  t he  Greal  Uniayyad 
Mosque  in  Damascus,  Syi  ia. 
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;and  developed  in  *Jth-  century  Baghdad; 
the  universal  quadrant  used  for  solving 
astronomical  problems  for  any  latitude  and 
developed  in  i^-century  Syria;  I  he  horary 
quadrant,  used  lor  finding  the  time  with  the 
Sun;  and  the  ustrolabe/almucantar  quadrant  a 
quadrant  developed  from  the  astrolabe.  Most 
of  these  were  used  in  conjunction  with  the 
astrolabe. 

To  measure  the  obliquity  of  the  ecliptic,  the 
angle  between  the  plane  of  the  Karths  equator 
and  the  plant  of  the  Suns  ecliptic,  al-Khujandi 
in  994  used  a  device  that  he  claimed  was  his 
own  invention.  It  was  called  the  t-akhri  sex  I  ant 
because  his  patron  was  Fakhr  al  Dawla,  the 
Bu  way  hid  ruler  of  Isfahan,  Al-Khujandi 
claimed  to  have  vastly  improved  on  similar 
past  instruments  because  these  could  only  be 
read  in  degrees  and  minutes  while  with  his 
instrument,  seconds  could  also  be  read. 

This  instrument  incorporated  a  sixty  degree 
arc  on  a  wall  aligned  along  a  meridian,  the 


North-South  line  Al  Khujandfs  instrument 
was  larger  than  previous  such  instruments^  it 
had  a  radius  of  about  twenty  metres, 

Taqi  a  I  Din  preferred  to  use  a  fifth  type  of 
quadrant  called  a  mural  quadrant  rather 
than  al-Khujandi's  Fakhri  sextant.  Ihis  mural 
quadrant  had  twro  graduated  brass  arcs  with 
a  total  radius  of  six  metres  only;  a  staggering 
twenty  melres  smaller  than  al-Khujandis> 
which  were  placed  on  a  wall  along  a  meridian. 
In  order  to  take  a  reading,  the  astronomers 
aligned  the  rod  or  i_ord  on  the  quadrant  w  ith 
ihe  celestial  btnJy.  a  moon  or  the  Sun,  and  read 
off  the  angle  from  the  mural  quadrant. 

These  enormous  astronomical  observation 
instruments  have  been  significantly  down- 
sized EJi  modern  limes,  but  their  technology 
laid  the  foundations  tor  the  modern  day 
sextan  I,  a  portable  instrument,  and,  before 
Global  Positioning  Systems  existed,  they"  were 
the  main  navigational  instruments. 


Taqi  al  Din s  tmtshabhptoah 
bil-matrattq  or  sextan!.  This 
h  a  pkture  from  a  niflptl- 
Siripl  depleting  TuqL  at- Din's 
observatory  if)  I.SHti  ii:  [sian- 
bill.  The  namt:  at  I  his  manu- 
script IS  Altii-i  Rnwriiyu  Ii 
Zij-i  Wnxiiiniditihiyiit  meaning 
"A  m  r<  mtjitikiil  Observational 
[nsirumtnlv'  and  this  picture 
/diimv  in  on  scientist?,  oper- 
ating a  sextant. 
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This  working  LLsir^Jabe, 
created  by  Muhauied 
Zakariya.  r^uir-e^  a  wl-liIlIi 
of  kntTH'k'dgt1  to  build.  Using 
ancient  u -vhniques,  Mjeh  ais 
tLgtrolatrt  k\tn  lake  from  ih ret- 
to  six  iticipihs  to  ccunpk'lo 
an  iL  rwjuirL's  (.^teil^Lv-e 
geuint'tt icaJ  Laku  Lilians  antE 
precision  engraving  hn  ir  us 
wurkiJtii-iiralL'l)'. 
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Astrolabe 


SiNc:  t  [slam  began,  the  muezzin  has  called  the  faithful  to  prayer  five 
times  a  day.  these  prayer  times  are  astronomically  determined,  changing 
from  day  to  day,  so  it  was  vital  to  know  exactly  when  they  were,  and 
before  modern  technology;  Muslims  developed  an  extraon !marih  auuraic 
device  called  the  astrolabe  to  help  them  do  this. 


ihe  astrolabe  is  described  by  Dr  Williams, 
an  American  astrophysicist,  as  'the  most 
import  nnl  astronomical  calculating  device 
before  the  invention  of  digital  computers 
and  Ihe  most  important  astronomical 
observational  device  before  the  invention  of 
t  tit?  telescope.' 

'Ihe  earliest  origins  of  the  astrolabe  are 
unknown.  We  know  Iheon  of  Alexandria 
wrote  on  the  astrolabe  in  the  4,il  centun  ( >., 
and  the  earliest  preserved  Greek  treatise  on 
the  subject  is  from  the  (V1  century.  Ihe  origin 
of  the  word  astrolabe  is  in  the  Arabic  word 
asturiiih,  which  is  said  to  be  a  trans! iteration 
of  j  Greek  word.  Whatever  its  origins,  the 
instrument  was  Ml}  developed,  and  its  uses 
expanded,  hy  Muslim  astronomers  because 
they  needed  to  determine  prayer  limes  and 


the  direction  of  Mecca.  In  the  Islamic  world, 

as trolabes  remained  popular  until  ItfOG. 

New  treatises  on  the  astrolabe  were  produLed, 
the  earliest  by  MashaAllah  AM  ibu  llsa'  and 
a  I  Khwari/nii  in  the  early  ylh  centuryh  while 
the  earliest  surviving  Islamic  instrument  dales 
from  the  middle  of  the  l(lH  century;  built  by 
an  apprentice  t-cs  "All  ibu  Isa  in  Baghdad.  With 
Ihe  Muslim  presence  in  Spain  from  ihe  8rl 
century.  Islamic  learning,  including  that  on 
the  astrolabe,  seeped  into  western  t-jjrttpe,  so 
that  the  earliest  surviving  Christian  or  western 
instruments  are  from  the  1 3"1  century  onwards. 

Quite  a  few  types  were  made,  and  the  most 
popular  was  (he  planisphcric  astrolabe,  where 
the  celestial  sphere  was  projected  onto  the 

plane  ot  thceu.ualor. 


Astro!  abes  were  2-D  models  of  the  heavens, 
showing  how  I  he  sky  looked  at  a  specific  place 
at  a  given  time.  This  was  done  by  drawing;  the 
sky  on  the  late  id' the  astrolabe  and  marking  it 
so  that  positions  in  the  sky  were  easy  to  find. 
Some  astrolabes  were  small  palm  -sized  and 
portable,  others  were  huge*  with  diameters  of  a 
few  metre*.. 

They  were  the  astronomical  and  analogue 
computers  ol  theii  time%  solving  problems 
relating  to  the  position  of  celestial  bodies,  like 
the  Sun  and  stars,  and  lime.  In  effect,  they  were 
the  pocket  watches  or  medieval  astronomers. 
Ihcy  could  take  altitude  measurements  of 
the  Sun,  could  tell  the  time  during  I  he  day  or 
night,  or  find  the  time  of  a  celestial  event  such 
as  sunrise,  sunset  or  culmination  of  a  star.  This 
was  made  possible  by  the  use  of  ingenious 
tables  printed  on  the  biick  of  |he  astrolabe. 
These  tables  could  contain  information  about 
curves  for  time  conversions,  a  calendar  tor 
converting  the  day  of  the  month  to  the  Sims 
posilinr;  or.  ilu  LtlipUc,  trigonometric  scales 
and  a  graduation  of  360  degrees. 

They  were  based  upon  the  model  of  the  Earth 
being  at  the  centre  of  a  spherical  uni verse,  with 


an  imaginary  observer  positioned  at  a  particu- 
lar latitude  and  time  outside  this  sphere  and 
looking  down  upon  it.  On  the  astrolabe  that 
the  astronomer  was  holding,  the  major  stars 
in  the  sky  were  represented  on  a  pierced  metal 
plate,  which  was  set  into  a  larger  Mat  circular 
holder  called  a  mater.  Because  the  plate  with 
the  stars  was  pierced*  the  astronomer  could  see 
through  it  onto  another  plate  beneath,  which 
would  have  lines  representing  his  particular 
geographical  location.  Several  plates  would  be 
included  in  an  astrolabe,  so  that  the  astrono- 
mer could  move  about  from  one  latitude  to  the 
other.  After  using  the  sighting  device  on  I  he 
back  of  the  plate  to  determine  the  altitude  of 
a  star  or  the  Sun,  the  astronomer  would  then 
rotate  the  pierced  star  map  over  the  plate  for 
his  location  so  as  to  coincide  with  the  sk)  al 
that  time.  Then  all  sorts  of  calculations  could 
be  made.  For  the  more  accurate  coord! nates 
of  celestial  bodies  necessary  for  detailed  as- 
tronomic a  J  tables,  astrolabes  had  to  be  used  in 
conjunct  ton  with  other  instruments,  such  as 
large  quadrants  and  observational  armillary 
spheres. 

Astrolabes  worked  with  fixed  and  rotating 
parts.  The  mater  was  a  hollow  disc  holding  the 


Astrolabes 
were  the 
astronomical 
and  analogue 
computers 
of  their 
time,  solving 
problems 
relating  to 
the  position 
of  celestial 
bodies. 


13"  -century  nslrotabe  and 
in  parts,  '[his  astrolabe  was 
made  by  Ibn  Srwwka  al- 
Elaghiladi- 


jJ 


Chaucer,  author  of  the  Canterbury 

Tales  also  wrote  a  Treatise  on  the 

Astrolubejtfr  his  ten-year-old  son, 

Lewis,  in  1387,  Here  is  what  he 

said  about  it 

'Little  Lewis  my  son,  I  have  . .. 

considered  your  anxious  and  special 

request  to  learn  the  Treatise  of  the 

Astrolabe  ,..  therefore  have  I  given 

you  an  astrolabe  jhr  our  horizon, 

constructed  for  the  latitude  of  Oxford. 

And  with  this  tittle  treatise,  J  propose 

to  teach  you  some  conclusions 

pertaining  to  the  same  instrument  * 

I  say  some  conclusion  for  three 

reasons.  1  he  first  is  this;  you  can 

be  sure  that  all  the  conclusions  that 

have  been  found,  or  possibly  might  be 

found  in  so  noble  an  instrument  as  an 

astrolabe,  are  not  known  perfectly  to 

any  mortal  man  in  this  region, 

as  J  suppose! 


rete  (the  pierced  .star  map)  and  the  rotating  plates 
were  placed  cm  top  of  each  other  On  the  back  of 
the  mater  was  the  alidade  (the  sigh  ling  device) 
and  various  trigonometric  tables.  In  this  respect 
the  astrolabe  was  a  graphical  computer. 

Islamic  makers  attempted  to  develop  different 
types  of  astrolabes.  J  ike  the  spherical  astrolabe 
and  the  linear  astrolabe*  none  of  which  were 
widely  adopted.  Mariner  s  astrolabes  were 
developed  in  the  late  15th  and  16"  centuries  by  the 
Portuguese. 

A  highly  sophisticated  form  of  the  astrolabe,  the 
universal  astrolabe,  was  developed  in  Toledo 
in  the  1  llh  century,  and  it  revolutionized  star 
mapping.  Two  individuals,  Ali  ibn  Khalaf  al- 
Shakka/,  an  apothecary  or  herbalist,  and  al- 
Zarqali,  an  astronomer,  were  important  in  this 
new  development.  The  universal  .istmlabe  v.  a>  a 
major  breakthrough  because  it  could  be  used  at 
any  location.  Ordinary  astrolabes  needed  different 
latitude  plates  if  they  were  moved,  because  they 
were  designed  for  a  certain  place,  so  they  were 
latitude  dependent. 

An  important  aspect  of  the  universal  astntiabc 
was  that  its  stereograph ic  projection  used  the 
vernal  or  autumnal  equinox  a-s  the  centre  of 
projection  onto  the  plane  of  the  solstitial  coin  re. 

Dr  Julio  Samso  ot  Barcelona  University,  talking 
with  Rageh  Omar  on  the  BBC  s  Art  hlumti' 
History  of  Europe,  said  that  Muslims  used  new 
computing  devices  and  '...  the  universal  astrolabe 
was  designed  that  had  applications  that  were 
impossible  with  the  standard  astrolabe,' 

Astrolabes,  and  in  particular  universal  astrolabes » 
really  were  the  cutting  edge  of  technology,  used 
and  developed  prolifieally  by  Muslim  astronomers 
who  were  intrigued  and  fascinated  by  the 
heavens.  It  was  through  these  hard-working 
scholars  that  the  astrolabe  made  it  into  Europe, 
where  modem  astronomy  was  born. 
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Armillary  Sphere 


Righl:  A  demon  tiratfcmal 
armillary  sphere  in  an  en- 
graving frtinn  the  Jifuwttum- 
maa  ov  Universal  Geography, 
tat&rtbul.  17*2.  a  rvprint  of 
:Hl'  L>rij]LnLil  Jifuwnuinmtm 
ivritli.Ln  lit  I  lie  17"' tcntury 
by  I  he  famuli*  scholar*  Kaiib 
Cekhi(Hajji  Khalifa). 


In  an  att  km  ft  to  MAKi,  pri  dictions  of  Ihe  movement  .of  heavenly 
bodies  easier,  people  from  many  great  civilizations  built  different  kinds 
of  models  to  represent  in  physical  form  what  they  saw  in  the  sky.  'these 
models  were  built  based  on  the  idea  of  the  Earth  having  a  sphere  of  stars 
surrounding  it.  One  of  these  models  was  the  armillary  sphere. 


ir 


Armillary  spheres  modelled  the  heavens  and 
planetary  motions,  showing  medieval  Muslim 
astronomers  how  the  universe  worked  in  3D, 
and  they  came  very  close  to  the  model  we 
know  today,  "[hey  were  not  solid  globes,  but 
made  up  nl  concentric  rings,  with  the  Earlh  al 
the  centre,  and  the  bodies  that  surrounded  U. 

The  construction  and  use  of  armillary  sphere 
Started  in  the  8,h  century;  and  they  were  first 
written  about  in  Baghdad  in  the  treatise  of  The 
Instrument  with  the  Rings  by  aUFa^arl  But  it 
was  in  the  J0,h  century  that  they  reached  an 
advanced  level  of  sophistication,  and  they  were 
produced  in  two  main  varieties. 

Demonstrations!  armillary  spheres  concentrat- 
ed on  the  Earth,  and  a  tiny  model  of  the  globe 
was  surrounded  by  the  rings  of  ecliptic  (the  ap- 
parent path  of  the  Sun  around  the  Earth),  the 
circle  of  the  equator,  tropics  and  polar  circles. 
These  were  all  held  in  place  by  a  graduated  me- 
ridian ring,  and  pivoted  about  the  equatorial 
axis.  The  Moon,  planets  and  stars  didnt  appear 
in  these  models,  bui  they  did  give  the  relative 
motions  of  bodies  about  Earth, 

the  second  type  was  the  observational 
armillary  sphere;  which  was  different  because 
it  didn't  have  the  Earth  globe  in  the  centre,  and 
had  mounted  sigh  ling  devices  on  the  rings, 
These  spheres  were  larger,  and  were  tools  used 
lo  determine  coordinates  and  other  values. 

J I  here  were  many  Muslim  astronomers  who 
wrote  about  observational  armillary  spheres, 


like  Jabir  ibn  Allah  from  Seville,,  known  in  the 
West  as  Ceber  (not  to  he  confused  with  Geber 
the  chemist )p  from  the  mid-  \111  century.  "They 
refer  re*  5  to  the  descriptive  work  of  Ptolemy  5 
Syntaxis,  written  in  the  2IHj  century,  known  as 
Ahutigt'st  in  the  Islamic  world. 

Armillary  spheres  to  study  the  Earth  and 

skies  were  found  in  observatories*  such  as  the 
I3lh-century  Maragha  Observatory*  the  15^- 
ecntury  Samarkand  Observatory,  and  the  I6,jl- 
cenlury  observatory  at  Istanbul,  You  can  read 
more  about  the  extraordinary  work  carried  oul 
by  observatories  in  this  chapter 


This  16"' -century  manuscript 
shoivs  astronomers  lining  up 
various  parts  of  the  anniltary 
sphere  with  specific  stars  so 
that  they  could  produce  flat 
charts  of  [he  heavens  which 
were  lh?r\  plotted  and  made 
into  astrolabes.  These  would 
(hen  s:iiii!i-  people,  using  the 
stars.  ~J  he  LenLr.il  yti  ndulu  m, 
is  uned  here 1  c ^  Lr^Lt:  the 
trajectories  trf  she  slur*  and 
planets  on  rhe  tint  ground  so 
as  to  create  Shese  charts 
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Typical  Arabk  vcrstin 
of  the  Quran 


Signs  for  Wise  People 


T 


he  quran  often  refers  to  various  natural  phenomena  in  a 
very  inspiring  manner,  and  challenged  mankind  to  ponder  these 
phenomena  using  reason. 


For  example:  2:164  Verily*  in  the  creation  of  the 
heavens  tind  of  the  earth*  and  ffie  $ut:ces$hm 
of  night  midday:  and  in  the  ships  that  speed 
through  the  sea  with  what  is  useful  to  Man:  ami 
in  the  waters  which  God  sends  down  f mm  the 
,siyh  giving  life  thereby  t&  the  earth  after  it  hadr 
been  lifeless,  and  causing  all  manner  of  living 
Creatures  to  multiply  thereon:  and  in  the  change 
of  the  winds,  and  the  clouds  that  run  their 
appointed  courses  between  sky  and  earth:  [in  all 
this}  there  are  messages  indeed  for  people  who 
use  their  reason. 

Astronomical  phenomena  are  frequent  I) Cited 
in  the  Quran  and  often  put  in  the  context 
of  their  use  to  mankind  as  in  time  keeping 
and  navigation.  It  talks  about  precise  orbits 
and  courses,  and  thus  passing  the  messy ge 


that  behind  these  phenomena  lies  a  coherent 
system  lhal  ihey  are  im  iicd  to  explore.  I  kre 
are  some  examples: 

6h97:  (God)  is  the  One  Who  has  setoutforyou 
the  stars,  that  you  way  guide  yourselves  by  them 
through  the  darkness  of  the  land  and  of  the  sea. 
Wc  have  detailed  the  sigrjs  for  people  who  know. 

16,12:  For  you  (Gail)  subjected  the  night  and 
the  flay'i  the  $un  and  th?  moon;  the  stars  are  in 
subjection  to  His  Command,  Verily  in  this  are 
signs  for  people  who  are  wise, 

2 I ,  33:  (God  is)  the  One  Who  crcatai  the  night r 
the  day  the  sun  and  the  moon.  Each  one  is 
travelling  in  an  orlut  with  its  own  motion. 

55:5  71  re  sun  and  the  moon  follow  courses 
(exactly)  computed. 

Verses  like  those  cited  ahove  formed  an 

intellectual  challenge  lo  people  to  build  the 
required  knuw ledge  to  explore  a  universe 
ahundanl  with  Cods  wonders. 

Not  only  that,  but  in  one  verse,  humans  are 
even  encouraged  tti  make  their  way  nut  nf 
the  earth  in  order  to  explore  space,  but  with  a 
warning  thai  this  should  only  be  done  when 
they  have  enough  power  and  control 

55:33  Oyou  assembly  ofjinns  and  Hunmns! 
If  it  be  you  tan  pass  beyond  the  zones  of  the 
heavens  and  the  earth,  pass  you!  not  without 
authority(powcr)  shall  you  be  able  to  pass! 


The  Coiling  of  Day  and  Night 
by  Dr  Ahmed  Mustafa, 
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Far  right'  The  cycle  of  the 
Moon,  or  ii-s  phases,  is  used 
to  determine  the  Muslim 
calendAfi  the  Hijri  cs^ndar. 


The  Moon 


ON  2 1  july  1969,  Apollo  1 1  landed  on  the  lunar  surface,  and  Neil 
Armstrong  became  the  first  man  on  the  Moon,  However,  long  before 
Armstrong  made  his  firsl  lunar  step  and  uttered  his  now  famous  line, 
a  number  of  great  Muslims  became  associated  wilh  Earths  closest  astronomical 
neighbour. 


For  Muslims,  the  Moon  is  incredibly 
important  because  the  calendar  that  is  used, 
the  iwgira  calendar,  is  determined  by  the  cycle 
of  the  Moon.  A  problem  they  faced  was  that 
the  (approximate)  293  days  of  a  lunar  month 
were  not  in  tune  with  the  365  days  of  a  solar 
year;  twelve  lunar  months  only  add  up  to  only 
354  days, 

[Ih  Christians  and  Jews  had  confronted 
the  same  problem,  and  they  had  adopled  a 
scheme  based  cm  a  discovery  made  in  about 
450  BC£  by  the  Athenian  astronomer  Melon. 
He  developed  the  Mctonic  cycle  of  nineteen 
years.  This  was  made  of  twelve  years  of  twelve 
lunar  months  and  seven  years  of  thirteen  lunar 
months.  Periodically  a  thirteenth  month  was 
added  to  keep  the  calendar  dales  in  step  with 
the  seasons, 


The  Muslim*  would  use  this  cycle*  but 
unscrupulous  rulers  sometimes  added  a 
thirteenth  month  when  it  suited  their  own 
interests,  so  the  second  caliph,  Umar  ibn  al- 
Khattab.  who  reined  for  ten  years  from  634 
CH.  introduced  the  hvgim  calendar  thai  is  still 
uMjd  in  Islamic  countries  today. 

Ibis  strictly  follows  a  lunar  cycle,  fhc  Iwgira 
year  is  about  eleven  days  shorter  than  the 
solar  year,  and  holidays  such  as  Ramadan*  the 
month  of  fasting,  slowly  cycle  through  l he- 
seasons.  So  each  ye;ir  Ramadan  is  about  eleven 
days  earlier  that  ihe  last,  and  the  month  of 
fasting  falls  on  the  same  date  only  about  every 
thirty  solar  years. 

Ramadan  and  the  other  Islamic  months  also 
begin  when  the  crescent  Moon  is  sighted,  so 


no  one  knows exactly  when  Rumthlim  will  start  until  this 
crescent  Moon  appears  in  I  he  night  sky. 

Predicting  just  when  the  credent  Moon  would  become 
visible  was  a  special  challenge  to  Muslim  mathematical 
astronomers.  Although  Ptolemy's  theory  about  the 
Moons  movements  was  accurate  near  the  time  of  the 
new  Moon,  the  invisible  Moon,  it  only  looked  at  the 
lunar  path  as  part  of  the  eclipse  or  the  Suns  path  on  the 
Moon. 

Muslims  realized  that  to  predict  the  sighting  of  the 
crescent  Moon,  its  movement  with  respect  to  the 
horizon  had  to  be  studied,  and  this  problem  demanded 
fairly  sophisticated  spherical  geometry;  or  geometry  I  hat 
deals*  with  shapes  on  the  surface  of  the  sphere.  IE  was  al- 
Kindi,  working  in  Baghdad  in  the  9,h  century,  who  was 
the  first  to  devdop  spherical  geometry,  which  he  used 
extensively  in  his  astronomical  works. 

Spherical  geometry  was  also  needed  when  Muslims  were 
finding  the  Qibla,  the  direction,  of  Mecca,  which  they 
prayed  toward  and  which  their  mosques  faced,  and  it 
was  al-Biruni  who  worked  this  on  I  from  any  location 
on  the  globe.  Al-Uiruni  was  interested  in  everything, 
literally  and  sometimes  he  is  referred  to  as  the  Leonardo 
da  Vinci  of  his  day.  Concerning  the  Moon,  he  described 
the  eclipse  or  24  May  997  while  he  was  a  I  Kath,  in  todays 
Uzbekistan.  Ihisevenl  was  also  visible  in  Baghdad 
and  he  arranged  with  Abu  aj-  Wafa'  at  Bu/jani,  a  fellow 
astronomer,  thai  I  he  lalter  would  observe  it  there.  When 
tlk-v  l  Liinpared  their  timings,  they  were  able  to  calculate 
the  difference  in  longitude  between  the  cities. 

So  moon  watching  and  recording  wis  a  serin  us  business. 
Back  then,  as  now,  the  Moon  was  a  constant  source  of 
fascination,  since  logging  the  order  of  its  movements 
supported  the  idea  that  theme  was  order  in  the  heavens 
too.  And  these  observations  produced  the  structure 
for  the  Muslim  calendar  thafs  been  used  for  over  one 
thousand  four  hundred  hegira  years. 

To  read  more  about  Muslim  contributions  to  the 
actual  physical  Moon,  read  the  next  section  on  "Lunar 

Formations! 

A  painting  from  an  early  ItiP-cenkury  Persian  manuscript  of 
Ajurb  fi{  makhleqat"  or  Wanders  qfCmiltvn  by  al-Qazyini. 


A  Muslim  astronomer,  who  lived  in  Cairo  and 
observed  at  Baghdad  in  975  CE.  discovered  the  third 

inequality  of  the  Moons  motion  called  the  Moon's 

variation.  Ptolemy  knew  about  the  first  and  second. 

He  bore  the  formidable  name  of  Abu  al-Wafa  al- 

Bouzjani. 

In  Europe,  this  third  inequality  of  motion,  that  it 

moves  quickest  when  it  is  new  or  full,  and  slowest  in 

the  first  and  third  quarters,  was  're-discovered'  by 

Tycho  Brahe  six  centuries  later  in  about  1 580. 
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Lunar  Formations 


Atmagestum  Novum,  1651. 
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HEN  VIEWED  WITH  THE  NAKED  EYE,  the  Surface  of  the  Moon 

appears  uneven]}  bright,  with  dark  and  light  patches,  Ihese  features 
are  called  'lunar  formations-1 


fc 


In  ]6>1  loannes  Baptista  Riecioli,  a  Jesuit 
professor  of  astronomy  and  philosophy  in 
Bologna,  Italy,  compiled  a  comprehensive 
work  nn  astronomy,  called  Ahnagcsimn 
Novum,  with  a  complete  map  of  the  Moon. 
He  named  the  lunar  formations  after 
distinguished  astronomers  of  the  Middle 
Ages,  ten  were  given  the  names  of  Muslim 
astronomers  and  mathematicians, 

Jhese  names  were  finally  ay  reed  upon  at  a 
LOiikTLTAf  H'ihc  [ntemLitional  'Xstrornmscil 
Union  in  1935-  Of  the  672  lunar  formations, 
thirteen  were  given  the  names  of  major 
Muslim  astronomers,  and  si  nee  then  more 
have  been  added,  Some  of  these  names 
include: 

Messala  is  a  plain  in  the  13,h  section  of  I  he 
Moon  named  after  Masha'Allah.  who  was 
active  in  809.  He  was  a  lew  of  Egypt  who 
embraced  Islam  during  the  time  of  the 
Abhasid  caliph,  al  Mansur.  fwo  of  his  hooks 
on  astronomy  were  translated  into  Latin  in  the 
I6i1  century  as  De  Scientia  Motu$  Orbis  and  pe 
ioinpasitione  et  utilitate  astrolahiL 

Almanon  is  a  crater  in  I  he  9lh  section  named 
alter  Caliph  al-iMamun,  the  son  of  Harun  al 
Rash  id,  famous  from  7 he  Thousand  and  One 
Nights.  In  S29,al-Mamun  built  an  observatory 
in  Baghdad.  In  his  academy,  Bayt  al-Hikmah, 
the  House  of  Wisdom,  the  greatest  scientists 
and  philosophers  of  his  age  carried  out  their 
researches. 

Alfraganus  is  a  crater  in  the  2IH-r  section  named 
after  al-Farghanu  who  died  around  BGi.  He 
was  one  of  al-Ma'muns  team  of  researchers 


into  astronomy  I  lis  most  famous  book  was  the 
Rook  of  the  Sutumary  of  Astronomy,  and  this 
was  the  main  influence  lor  I  he  Italian  Dante, 

Albategmus  is  a  plain  in  the  V1  section  named 
titter  al-Batlani  who  was  bom  in  85R  He 
determined  many  astronomical  measurements 
with  great  accuracy, 

Thcbit  is  a  prominent  circular  plain  in  the 
S1"  sect  inn  named  after  "I  habit  ibn  Qurra. 
who  died  in  Baghdad  in  SM)1 .  He  translated 
into  Arabic  a  large  number  of  Creek  and 
Syrian  works  on  science.  I  fc  also  made  major 
contributions  of  his  own  to  pure  mathematics. 

A/ophi  is  a  mountainous  ring  in  the  9"h 
section  named  after  the  ll)lh  century  lAbd 
al- Rahman  al  Sufi.  J  le  was  one  of  the  most 
outstanding  practical  astronomers  of  llie 
Middle  Ages.  Al-Sufi's  illustrated  book  Ihe 
Hook  of  Fixed  Stars  was  a  masterpiece  on 
stellar  astronomy. 

Alhazen  is  a  rin^  shaped  plain  in  the  12* 
section  named  after  Ahu  Alial- Hasan  Ibn 
all  laithaiTU  usually  known  simply  as  ibn 
al  -Haitham,  He  was  born  in  Basra  around 
965  and  spent  most  of  his  working  life  in 
Egypt,  where  he  died  in  1039.  He  composed 
almost  $  hundred  works,  of  which  about  fifty- 
five  are  preserved  today,  all  concerned  with 
mathematics,  asimnomy  and  optics.  He  was 
one  of  the  foremost  invesligalors  of  optics 
in  the  world,  and  his  Hook  of  Optics  had  an 
enormous  influence  on  Kuropcan  science, 

Ar/achel  is  a  plain  in  the  Hl5!  section  named 
after  aJ-Zarqali,  who  died  in  I  LOU,  He  worked 
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in  Muslim  Spain  in  collaboration  with  other 
Muslim  and  Jewish  astronomers  and  prepared 
the  famous  'I  bled  an  Table*-  His  work  may  have 

influenced  that  of  Copernicus, 

Gcber  \*  u  aaular,  ila(  plain  in  I  he  9111  set  lion 
named  after  Jabir  ibn  Allah,  who  died  in  1 145. 
He  was  a  Spanish  Arab  who  was  the  first  Ui 
design  a  portable  celestial  sphere  to  measure 
celestial  coordinates,  today  called  a  torquetum. 

Nasi  redd  in  is  a  crater  thirty  mile?;  in  diameter 
named  after  Nasir  al  Din  a  I  Tusi>  who  was 
horn  in  1201.  He  was  a  minister  to  Hulagu 
KhanT  llkhanid  ruler  of  Persia  from  1256  to 
1265,  He  was  put  in  charge  of  the  observatory 
installed  at  Maraghah  by  Hulagu,  preparing 
the  llkhanid  Tables  and  the  catalogue  of 
fixed  stars,  which  remained  in  use  for  several 
centuries  throughout  ^he  world,  from  China  to 
western  Europe, 

Alpctragius.  is  a  crater  in  the  REh  section 
na^ned  after  Nur  al-Din  ibn  Ishaq  al-Bitruji, 
who  was  bom  in  Morocco,  lived  in  fshbiliah 
(Seville),  and  died  around  1204,  He  worked 
hard,  unsuccessfully,  at  modifying  Ptolemy's 


system  of  planetary  motions.  Al-Bitruji's,  book 
On  Astronomy  was  popular  in  13lh-century 
Europe  in  its  Latin  translation. 

Abulfeda  is  a  circular  plain  in  the  9,Jl  section 
named  after  Abu  al-Fida1,  who  wras  born 
in  1273  in  Syria.  ( It  was  the  last  Muslim 
geographer  and  astronomer  trained  and 
nurtured  on  the  traditions  established  by 
Caliph  al-Mamun.  He  was  also  a  great 
historian,  the  most  famous  of  his  works  being 
Survey  of  Countries. 

Ulugh  Beigh  is  a  prominent  elliptical  ring 
in  I  he  18th  section  named  after  Uiugh  Beg, 
who  was  born  in  1394  and  founded,  in  1420, 
a  mag  si  ifi  cent  observatory  in  Samarkand 
that  was  equipped  with  excellent  and 
accurate  astronomical  instruments.  His  most 
commendable  and  enduring  work  was  a  new 
catalogue  of  stars. 

So  when  you  glance  at  the  Moon  tonight 
remember  all  those  individuals  who  have  been 
immnrt aliped  in  craters,  plains  and  elliptical 
rings,  people  who  have  brought  greater 
understanding  and  knowledge  into  our  lives. 


A  lunar  map  showing  the 
fciTmatinnii  named  after 

eminent  Muslim  scholar*. 
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Stars 


With  the  rise  of  observatories  and  a  greater  interest  in  the 
night  sky;  Muslim  astronomers  from  the  9rh  century  onwards  were 
fascinated  with  the  night  sky  and  carried  out  substantial  work  on 
stars  and  constellations.  These  included  Abd  al-Rahman  al  Sufi,  a  Persian 
astronomer  who  lived  during  the  10th  century;  he  wl*s  a  real  star  gazer  and  in 
964  described  the  Andromeda  galaxy,  our  closest  neighbour,  calling  it  little 
cloud.1  This  was  the  first  record  of  a  star  system  outside  our  own  galaxy.  He  set 
out  his  results  constellation  by  constellation,  discussing  the  stars'  positions, 
sizes  and  colours,  and  for  each  constellation  he  gave  two  drawings,  one  from 
the  outside  of  a  celestial  globe  and  one  from  the  inside.  He  also  wrote  on  the 
astrolabe  and  its  thousand  or  so  uses. 


Ihe  result  of  this  hard  work  was  the  recording 
of  many  stars  and  constellations,  which  are 
still  known  by  their  original  Arabic  n ami's,  In 
fact,  they  gave  names  and  assigned  magnitudes 
to  1022  in  sill.  Today  over  165  stars  still  have 
names  that  reflect  their  original  Arabic  names, 
like  Aldeberan,  meaning  'Follower*  of  the 
Pleiades,  and  Altai i\  'The  Flying  Eagle.' 

Muslims  also  devised  star  maps  and 


astronomical  tables,  and  both  ul these  vvuuld 
be  used  in  Europe  and  the  Far  East  for 
Centuries  to  tome.  Maps  of  the  heavens  also 
appeared  in  art,  like  on  the  dome  of  a  bath 
house  at  Qusayr  lAmra>  a  Jordanian  palace 
built  in  the  811'  century,  which  has  a  unique 
hemispherical  celestial  map.  The  surviving 
fragments  of  the  fresco  show  parts  of  thirty- 
seven  constellations  and  four  hundred  stars. 


The  Plciadc*  star  group. 
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Clockwise  oppose.  Manual 
pr  cDknmpTaph}  in  Turkish 
by  Muslafa  ihn  Abdalluh 
ll.c  Luiii-Li-Hah':  n  Opheu.h 
( qiftijti ) ;;  the  em i^i l  I lal  i>  n 
<  ji'inini  U\i  jawza);  the 
Luiistetlati™  '  i  he  Dragon' 
[a^thmifff;  the  ctui&lellation 
Pegasus  (iilfcims  akfazam). 
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Flight 


Book  of  Kings. 
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It's  incredible  that  today  men  and  women  rocket  into  space  in 
metal  cylinders,  exploring  the  galaxies  and  bringing  home  rocks  from 
Mars  and  Lhe  Moon,  this  concept  of  flight  has  fascinated  and  challenged 
humans  for  thousands  of  years. 


The  ancient  Rgyptians  lefl  behind  many 
paintings  dcm< mst rating  their  desire  to  fly 
depicting  pharaohs  soaring  with  wings. 
The  Chinese  and  the  Greeks  had  mythical 
stories  and  legends  about  Dying,  as  did  lhe 
Sassanians.  their  most  popular  story  is  the  one 
recounted  by  al-Firdawsi  in  his  Book  of  Kings, 
written  around  1000  CE.  This  says  a  certain 
King  Kai  Kawus  was  tempted  by  evil  spirits  to 
invade  heaven  with  the  help  of  a  flying  craft 
that  was  a  throne,  attached  to  whos  corners 
were  lour  long  posies  pointing  upward.  Pieces 
of  meat  were  placed  at  the  top  of  each  pole 
and  ravenous  eagles  were  chained  to  the  feel 
of  the  throne.  As  the  eagles  attempted  to  fly 
up  to  the  meal,  they  carried  the  throne  up, 
but,  inevitably;  they  grew  tired  a i id  the  throne 
came  crashing  down, 

Pre- Islamic  Arabic  legends  also  have  stories 
about  flying  magicians  and  sorcerers, 
supernatural  powers,  birds  or  just  feathers.  For 
Muslims,  flight  has  a  spiritual  dimension,  lhe 
pious  soul  reaches  for  goodness  until  it  attains 
a  certain  level K  then  it  rises  above, 

The  first  Muslim,  and  perhaps  person,  to 
make  a  real  attempt  to  construct  a  flying 
machine  and  fly  was  Cordoban  'Abbas  ibn 
Kirn  as  in  the  9lK  century.  He  was  the  usual 
polymalh  of  lhe  lime,  becoming  a  renowned 
poet,  astrologer,  musician,  astronomer  and 
an  engineer:  but  his  greatest  fame  was  for 
constructing  a  flying  machine,  the  first  of  its 
kind  capable  of  carrying  a  human  into  the  air. 
He  flew  successfully  a  number  of  times  over 


desert  regions,  improving  his  designs  before 
attempting  his  two  famous  [lights  in  Cordoba. 

"Hie  hrsl  flight  took  place  in  852,  when  he 
wrapped  himself  in  a  loose  cloak  stiffened 
wilh  wooden  struts  an d  jumped  from  the 
minaret  of  the  Great  Mosque  of  Cordoba. 
This  cloak  was  his  wings3,  and  he  glided  as 
though  wearing  a  parachute  or  hang-glider. 
The  attempt  was  unsuccessful,  but  his  fall 
was  slowed  enough  that  he  got  off  with  only 


After  observing  hintU  land- 
ing "Abbas  ibn  KimuN  rt-'al- 

V/.i}i}  lh.ll  .L  lliil  UJ.H  ILr'L'ili'd  lo 

Ian  J  accural  dy,  I  [chad  ttol 
BiirtiiiL'd  tbi.h  |jrtjv»)usly  lLiuI 
trzih-hJandtd  when  lie  tte*v. 


minor  injuries,  nuking  it  at  least  one  of  the  earliest 
examples  of  a  parachute  jump.  Western  sources 
wrongly  gave  him  a  Lulin  name  calling  him  Armcn 
Firman,  instead  of  "Abbas  ihn  Hrnas, 

Ibn  Kirnas  was  one  to  learn  Erom  experience,  and 
he  worked  hard  to  improve  his  next  design.  Ac- 
counts from  various  eye  witnesses  and  medieval 
manuscripts  described  it  as  machine  consisting 
of  large  wings.  So  aboul  twelve  hundred  years 
ago,  one  nearly  seventy -year- old  man,  lAbbas  ibn 
Firnas  made  a  flight  machine  from  silk  and  eagle 
feathers 

In  the  Kusafa  area  on  the  outskirts  of  Cordoba  in 

Spain.  Ibn  Hrnas  mounted  a  hill  near  a  mountain 
named  then  as  fatal  al-htus.  or  Mountain  of  the 
Bride.  At  a  scheduled  time,  after  3bn  Mm  as  had 
completed  the  final  touches  on  his  machine,  a  large 
crowd  of  people  gathered  to  wilness  his  flight. 

Appearing  before  the  crowd  in  his  bird  costume, 
made  from  silk  covered  with  eagle  feathers  which 
he  tightened  with  fine  stripes  of  s ilk,  Ibn  Firnas 
explained  with  a  piece  of  paper  how  he  planned  to 


fly  using  the  win^s  fitted  on  bis  arms:  "Presently, 
I  shall  take  leave  of  you.  By  guiding  these  wings 
up  and  down,  I  should  ascend  like  the  birds.  If  all 
goes  well,  after  soaring  lor  a  time  I  should  be  able 
to  return  salely  lo  your  side.' 

Tie  Hew  to  a  significant  height  and  hung  in  the 
air  tor  over  I  en  minutes  before  pi  utn  meting  to 
the  ground,  breaking  the  wings  and  one  of  bis 
vertebrae,  After  the  event,  Ibn  Firnas  understood 
the  role  played  by  the  tail,  when  birds  land,  telling 
his  close  friends  that  birds  normally  land  on  the 
root  of  the  tail  which  did  nol  happen  for  him 
because  he  didnt  have  one. 

All  modern  aeroplanes  land  on  their  rear  wheels 
first,  which  makes  Ibn  lirnass  comment  very 
relevanl  and  ahead  of  its  time.  Recording  the 
event,  one  witness  wrote:  lHe  Hew  a  considerable 
distance  as  if  he  had  been  a  bird,  but  in  alighting 
again  on  the  place  where  he  started  from,  his  back 
was  very  much  hurt.  For,  not  knowing  that  birds 
when  they  alight  come  down  upon  their  tails,  he 
forgot  to  provide  himself  with  one.' 
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It  would  be  centuries  until  Leonardo  da  Vinci's 
flight  drawings  and  the  Wright  brother's  first 
'flight! 

Unfortunately*  the  injury  Thn  Firnas  .sustained 
in  the  Elijah  |  prevented  hi  in  from  carrying 
out  further  experiments  in  incorporate 
his  belated  discovery  of  the  need  of  a  tail. 
However*  he  was  an  enterprising  man,  and 
he  must  have  modi  Med  his  machine,  or  more 
probably  guided  somebody,  perhaps  one  of  his 
apprentices,  to  create  a  newer  version. 

Ihe  existence  or  such  a  machine  was  men- 
tioned in  a  manuscript  by  Hoger  liacon,  who 
described  it  as  an  ornithopten  In  126U,  Bacon 
wrote  On  the  Marvdhus  Powers  of  Art  and 
Nature  including  two  possible  ways  a  person 
might  fly.  One  is  a  rough  description  erf  what 
was  inter  to  become  known  as  an  omithopter 
The  other  is  a  more  detailed  description  of  51 
globe  Ml  I  til  wilh  ethereal  air'  bacon  claims, 
"Ihere  is  an  instrument  to  fly  withh  which  I 
never  saw,  nor  know  any  man  that  hath  seen  it, 
but  I  full  well  know  by  name  the  learned  man 
who  in  willed  the  same.7  II  is  known  that  Ba- 
con studied  in  Cordoba,  the  homeland  of  Ibn 
rirn^s.  li  is  Jikelv  that  the  description  of  the 
omilhopler  could  have  been  taken  from  Mus- 
lim contemporary  manuscript*  in  Spain  I  hat 
have  since  disappeared  without  a  trace. 

Ibn  Firnas  died  in  H87h  and  none  of  his 
original  works  were  saved  for  today  His  life 
has  been  reconstructed  from  a  few  verses  and 
from  the  information  given  by  the  chroniclers 
of  the  time. 
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AriJ-siK  imprL'NMOn  of  (he  fir^t 
successful  manned  flight  by 

"Abbas  ibn  Firnas.  "^ 
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Left  ti>  ttyfit:  A  de|HLtk>fa  (»f 
the  (light  of  Hiittarfcii  Ahmed 
Cdehi  in  Lf>38  frum  tialata 
Ttwer  near  iht-  Boiphcj- 
njs  in  Istanbul h  an  artistic 
impression  depicting  the 
fir*t  manned  rocket  Night 
fknvn  by  Ltgnri  lEaun  Cdebi 
in  1633  on  the  night  thai 
.Suliiin  M^iiluI  IVji  ilaujihier 
was  hum.  l.iLguri  ]  [lisjil  was 
launched  into  the  sky  by  a 
seven  winged  rocket  I  hat  he 
had  invented  which  used  a 
mixture  of  guupuwder  patfe. 
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After  Ibn  Hrnas,  Muslims  and  nun- Muslims 
pursued  the  endeavour  of  flying*  and  many 
more  flight  attempts  were  made:  Al-fuhari,  a 
Turki  stan  i  teacher  launched  himsell  from  I  he 

minaret  of  Ulu  Mosque  in  1002  using  wings 
muck-  J Wini  wood  and  rope.  He  died  instantly 
<ni  insp.Ki.  kiimrr  ot"  Miitrnt^oury  wav  vn 
lllj"-centur)  Iinglteh  Benedictine  monk  who 
also  forgot  the  use  of  a  tail,  and  broke  both  his 
leg*  as  he  jumped  from  a  tower  in  I  OH)  alter 
gliding  six  hundred  feet. 

After  these  two,  aviation  history  is  silent  until 
the  works  of  the  famous  Florentine  artist  and 
scientist,.  Leonardo  da  Vinci,  are  mentioned. 
Leonardo  remains  the  leading  engineer  to 
establish  proper  scientific  thinking  on  the 
quest  for  flight.  Although  he  did  not  attempt 
to  fly  himself,  da  Vinci  discussed  and  drew 
on  paper  many  sketches  relating  to  flighl 
and  Hying,  including  a  bird-winged  machine 
known  as  an  orruthopler,  a  ma  thine  designed 
to  he  strapped  lo  a  mans  back.  Other  sketches 
included  a  glider  and,  according  to  some,  even 
a  helicopter. 

In  1633,  a  Turk  named  Lagari  Hasan  Celehi 
i  riven  led  the  first  manned  rocket,  which  he 
launched  using  about  three  hundred  pounds 
of  gun- powder  as  the  firing  fuel.  The  event  is 
recorded  by  an  artist  s  sketch  drawing.  William 
E  Burrows  in  his  biiok  77?is  New  Ocean,  The 


Story  of  the  First  Spaee  Age  says  that  \..  there 
was  a  lurk  named  Lagari  Hasan  Cdebi,  who 
...  was  shot  into  the  sky  by  11  fly  four  pounds 
of  gunpowder  to  celebrate  the  birth  of  Sultan 
Murad  IV  s  daughter.  Kay  a  Sultan,  .,.,  "Die 
rockel  then  carried  Cdebi  high  into  the  air, 
where  he  opened  several  "wings"  and  then 
glided  to  j  Mile  landing  in  front  of  the  royal 
palace.  Celehi  was  rewarded  with  a  pouch  of 
gold,  made  a  cavalry  officer,  and  is  said  to  have 
been  killed  in  combat  in  the  Crimea....1 

Hazarlen  Ahmed  Celehi,  a  1 7cl  tentury  lurk, 
used  eagle  feathers  stitched  on  his  wings 
to  My.  After  nine  experimental  attempts,  he 
decided  on  the  shape  of  his  wings.  His  most 
famous  flight  took  place  in  I63H  from  I  he 
Galata  tower  near  the  Hosphorus  in  Istanbul, 
and  he  successfully  lauded  tin  the  other 
side  of  the  river.  According  to  the  Turkish 
historian,  I'vliya  Celehi,  who  witnessed  the 
feat  and  recorded  it  in  his  hook  A  Book  of 
TwveL  the  famous  Turkish  Hyer  used  al- 
| Uriah's  calculations  with  some  corrections  and 
balancing  adjustments,  derived  from  studying 
the  eagle  in  fEighl.  Ila/arfen  earned  a  rcw:'.W; 
of  a  thousand  gold  pieces  for  his  achievement, 
and  a  Turkish  postal  stamp  bears  tribute  to  his 
historic  flight. 

After  the  successful  flight  over  the  Rosphorus, 
the  Monlgolfier  brothers  were  the  next  to  pub- 


Top  10  tattlum:  An  illuMoljvt:  print  hhiiwinj;  tlit:  hul 

h>[.mp"t.L-  F|c,hsc3Ic\"  dJinrndinji  tJvtT  l.ytm.  Fr«anc£k  cul 

January  IV,  J784fcLarrpi]iy  S£veo  passengers,  including 

Joseph  Mnntgi»Kier  and  lean  hrancni*  Pi]atre  de  Kurtcr: 

the  first  flight  by  the  Wrighl  Brothers  in  ]  W>3. 

licly  air  their  hopes  tor  flight  with  a  model  hot 
air  balloon  whose  passengers  were  a  sheep,  a 
duck  and  a  cockerel.  A  tew  weeks  later  Pilatre 
de  Rosier*  a  science  teacher,  and  the  Marquis 
d'Atlandes,  an  infantry  officer,  became  the  first 
human  air  travellers  when,  in  a  hot-air  bal- 
loon, they  flew  lor  nine  kilometres  over  Paris. 

Nineteenth -cent  li  i  j"  aeronautics  was 
dominated  by  the  German  Olto  l.ilitTithal, 

who  studied  the  lifting  power  of  surfaces, 
the  best  lonn  of  wing  curvature  and  the 
movement  of  the  centre  of  pressure  with 
different  wing  angles*  an  import  ant  factor  in 
the  stability  of  aircraft.  He  was  a  great  hang- 
glider,  Uil  died  in  flight  in  the  Berlin  hills  in 
1896  when  a  gust  stalled  his  machine  and  htL 
was  unable  to  regain  control. 

The  Wright  brothers  are  probably  the 
most  famous  names  today  in  flight  and  the 
centenary  of  their  I  December  1903  I  light  has 
just  recently  passed. 

Wilbur  Wrights  key  insight  was  to  study 
birds,  a  lesson  Ibn  Hrnas  learned  too.  Wilbur 
realized  that  birds  keep  their  lateral  balance,  or 
control  when  hanking,  by  twisting  I  heir  wings, 
He  devised  a  kite  thai  reproduced  the  same 
effect  mechanically,  allowing  it  to  roll  one  way 
or  the  01  her  as  desired. 

Before  developing  a  powered  aircraft,  the 
brothers  used  gliders,  aiming  "to  escape  acci- 
denl  long  enough  to  itujuine  skill  sufficient  to 
prevent  accident'  They  also  hit  on  the  essential 
principle  of  combining  rudder  control  and  rolJ 
for  smoother  balanced  turns.  By  1908  Wilbur 
Wrighl  could  demonstrate  his  aeroplane  in 
Trance,  and  within  the  year  1  lenri  barman  and 
Louis  BScriot  were  making  extended  (lights 

All  this  history  of  aviation,  and  even  space 
travel,  started  with  the  humble  beginnings  of 
one  man,  Abbas  ibn  Firnas,  who  was  one  of 
the  first  to  try  out  his  ideas  when  he  glided 
with  his  eagle  feathers  and  silk. 
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The  following  section  has  been  compiled  for  your  ease  of  use  in  accessing  1000 
years  of  missing  hrstory  and  getting  to  know  the  individual  scholars- 

As  there  are  so  many  individuals  discussed  throughout  the  bookr  eleven 
outstanding  Muslim  scholars  ha ve  been  selected  for  you  to  get  to  know  in  greater 
detail  wh  i'e  a!  others  are  presented  in  the  JA  Thousand  Years  of  Scholarship" 
section.  ScroH  through  to  d  scover  who  was  who,  when  and  where 

To  discover  more  about  the  effect  of  the  works,  innovations  and  inventions  of  the 
Muslim  Schotars  on  European  thought  and  the  Renaissance,  see  the  Europe's 
Leading  M'nds'  section  where  you'll  read  how  Roger  Bacon  spoke  Arabia  and 
never  tired  of  telling  people  that  knowledge  of  Arabic  and  Arabic  science  was 
the  only  way  to  true  knowledge. 

For  those  who  have  been  inspired  to  find  out  more  please  use  the  Further 
Reading'  section  to  guide  you  and  if  you  want  to  know  more  about  the  original 
manuscript  authored  by  the  scholars  mentioned  throughout  the  book,  see  the 
Authors  and  Treatise'  section, 

There  is  also  a  glossary  to  browse  through  and  an  index  for  you  to  locate 
whatever  may  be  on  you  mind. 


Thomas  Huxley 


Personalities  from  the  Past 
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h rough out  thls  hook,  youve  read  how  Muslim  men  and  women 
have  contributed  to  all  our  daily  lives.  Here  now  is  a  Who's  Who  of 
some  of  the  big  names  from  a  thousand  years  ago. 


'Abbas  ibti  Firnas 

Full  name:  'Abbas  Abu  Al-Qassnn  ibn  harnas 
ibn  Wirdas  al-Takurini 

Born:  9Eh- century;  Andalusian  descendenl 
from  a  Berber  family  residing  in  Takuronna 
(now  Ronda) 

Died:  KX7 

Most  influential  work;  Producing  a  Hying 
machine*  crystal  and  a  planetarium. 

Goto:  'Fine  Dining*  in  Home;  Glass  industry' 
in  Market;  and  'Flight*  and  'Observatories'  in 
Universe. 

Its  difficult  in  pin  one  profession  on  Cordoban 
'Abbas  ibn  Firnas  because  he  had  numerous 


talents,  including  poetry*  asimlo^y,  music  and 

astronomy.  He  was  also  fluent  in  Greek,  and 
made  translations  of  philosophical  ami  musical 
manuscripts. 

After  perfecting  the  technique  of  cutting  ruck 
crystal  (quart/)  and  producing  glass,  he  made 
a  kind  of  gl^ss  planetarium,  complete  with 
artificial  thunder  and  lightening. 

Mis  most  famous  achievement  is  the 
construction  of  a  flying  machine*  the  first  of  its 
kind  capable  of  carrying  a  human  into  the  air. 

Unfortunately  he  left  no  trace  of  his  nominal 
works,  and  his  hiugraphy  was  reconstructed 
only  from  a  few  verses  and  informal  ion  from 
eye  witnesses  kit  In  us  in  numerous  documents. 


Al-Jazari 

Full  name;  B ad Ca I -Zanian  Abu al-1/.y  Ismail  b 
al-kaz/az  al-Jazari 

Born:  Rjrlh  date  not  known,  but  we  do  know 
he  served  the  Urtuq  kings  of  Diyarbakir  (now 
in  South  Rasi  Turkey)  from  1 174- 1200 

Hied:  I  late  not  known 

Most  influential  work:  At  fanif  Iktm  Al-IIm 
Wi&Amal  Al-Nafiji  sinaht  Ai-HiyaL  or  The 
Book  of  Knowledge  offrigzmous  Mechanical 
Devices. 

Go  to:  Cleanliness;  'Clocks'  in  Home;  and 
'Raising  Water'  in  Market, 


Today  we  might  call  al-Jaxari  a  mechanical 
engineer,  and  he  was  an  outstanding  one 
at  that.  I  here  is  little  known  about  his  life, 
but  what  we  do  know  is  that  he  was  in  the 
service  of  Nasi  r  al-Diiih  the  Artuqkk  King 
of  Diyarbakir  who  asked  him  to  document 
his  inventions  in  a  manual,  the  'Knowledge 
of  Ingenious  Mcclumkftl  lie  vices,'  which  he 
completed  in  1206. 

Before  this,  he  had  built  many  machines, 
including  clocks  and  water  raising  machines, 
and  a  large  number  of  mechanical  devices 
l fiat  revolutionized  engineering,  like  the  crank 
shaft.  He  is  possibly  the  first  to  use  robotics, 
as  many  of  his  machines  incorporated  moving 
figures. 


Al-Kindi 

Full  name:  Abu  Yusuf  Yaqub  ibn  Isliaq  al- 
Sabbah  ai-Kindi 

Born:  About  E01  in  KuJu,  Iraq 

Died;  tf  73 

Mosl  influential  work:  Wrote  over  361  works 
on  a  variety  of  subjects  including  'Ihe  Hunk  oj 
the  Chemistry  of  Perfume  and  Distillations" 

Goto:  "Sound  System*'  ^Cleanliness,'  "Vision 
mid  Camera  in  Home;  "Chemistry,1  'House 
of  Wisdom*1 "Translating  Knowledge1  in 
School;  'Pharmacy'  in  hospital;  'Commercial 
Chemistry1  in  Market; T.arth  Science'  and 
'Natural  Phenomena1  in  World. 


Al-Kindi  was  an  encyclopaedic  nun,  working 
as  a  physicians  philosopher,  mathematician, 
geometer,  chemist,  logician,  musician  and 
astronomer,  A  son  of  the  governor  of  Kufa, 
he  studied  there  and  Baghdad's  i  Jouseof 
Wisdom,  where  he  gained  a  high  reputation  at 
the  Caliphs'  court  for  transition,  science,  and 
philosophy.  Caliph  al-Mutassim  also  chose 
him  as  tutor  to  his  son  Ahmad. 

I  lis  contributions  include  an  introduction  to 
arithmetic,  tight  manuscripts  on  the  theory  of 
number^  and  two  on  measuring  proportions 
and  time,  He  was  the  Elrsl  to  develop  spherical 
geometry,  and  used  this  in  his  astronomical 
works,  Hi  wrote  on  spherics  the  construction 
of  an  azimuth  on  a  sphere*  and  how  to  level 
a  sphere.  As  a  musician  he  used  musical 
notation  and  played  a  part  in  I  he  development 
of  the  W(lute). 


Al-Zahrawi 

Full  name:  AhulQasim  Khalaf  ibn  al- Abbas 
al-Zahrawi,  known  in  the  west  as  Abu  leas  is 

Born:  ^36  in  Medina*  al-Zahra  near  Cordoba, 
Spain 

Died:  1013 

Mosl  influential  work:  Al  Ttisrif  Uman 
'Ajizn  hn  Al  Tti'Uf  shortened  to  nl-Ttisrif, 
and  translated  as  'The  Method  oj  Medicine* 
which  became  a  centra  I  part  of  the  medical 
curriculum  in  European  countries  for  many 
centuries, 

Go  to:  'Cleanliness1  in  Home;  'Translating 
knowledge  in  School;  Tluropean  Medicine,1 
'Instruments  of  Perfection,"  'Pharmacy*  and 
"Surgery"  in  Hospital. 


Al-Zahrawi  was  a  revolutionary  physician  and 
surgeon  of  Umayyad  Spain.  I  lis  thirty- volume 
U*ok,  al-Tasrif,  gave  detailed  accounts  of 
dental,  pharmaceutical,  and  surgical  practices, 
and  it  was  one  of  the  most  influential  medical 
encyclopaedias  of  the  lime 

His  reaJ  surgical  breakthroughs  included  his 
discovery  of  the  use  of  catgut  for  internal 
stitching ,  and  administering  drugs  by  scoring 
them  in  catgut  parcels  that  were  ready  for 
swallowing,  known  today  as  the  capsule. 

He  also  designed  and  illustrated  more  than 
two  hundred  surgical  instruments  like 
syringes,  droppers,  scalpels  and  forceps, 
and  his  detailed  diagrams  of  these  figured 
prominently  in  medieval  medical  texts  and 
journals  in  Europe  and  I  he  Muslim  world  for 
centuries  to  come.  Many  modern  surgical 
instruments  have  changed  little  from  his 
original  designs. 
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Fatima  al-Fihri 

Full  name:  Fatima  Al-Fihri 

Born:^  century 

Died:  m\ 

Most  influential  work:  Building  the  college 
mosque  complex  of  al-Qarawiy in  in  Fctfn 
Morocco  in  841  CE 

Go  to:  'Universities'  in  School. 

Fsitjma  al-Fihri  was  a  young,  well  educated 
princess  who  received  a  large  amount  from 
her  father,  a  successful  businessman.  She 
vowed  to  spend  her  entire  inheritance  on 
building  a  mosque  and  learning  centre 
for  her  Qairawauiyyin  community;  which 
was  completed  in  H59.  This  developed  into 
Moroccos  number  one  university. 


Studies  included  astronomy,  the  Quran 
and  theology,  law,  rhetoric,  prose  and 
verse  writing,  logic  h  arithmetic,  geography, 
medicine,  grammar,  Muslim  history;  and 
elements  of  chemistry  and  eh  at  hematics.  This 
variety  of  topics  and  the  high  quality  of  its 
teaching  drew  .scholars  aiul  students  from  all 


over. 


Fat  i  mas  sister,  Maryam,  had  simultaneously 
constructed  al-Andalus  Mosque  in  the  vicinity 
of  Qairawaniyyin.  These  two  neighbourhoods 
became  the  nuclei  to  the  city  n|  Fez 


Ibn  al-Haitham 

irull  name:  Abu  AM  a!  Hasan  Jbn  al  Hail  ham, 
known  in  the  West  as  Alhazem 

Barn:  ^65  in  Basra,  Iraq 

Died:  1039  in  Cairo,  fcg>  pi 

Most  influential  work:  Kitab  al-Manazir  or 
Book  of  Optics,  which  formed  the  foundations 
for  the  science  of  optics.  The  Latin  translation 
had  an  enormous  impact  on  Roger  Bacon, 
Witelo.  Leonardo  da  Vinci,  Descartes  and 
|ohart  Kepler,  centuries  later. 

Go  to;  Virion  and  Camera  in  Home; 
'Translating  Knowledge'  in  School;  'Natural 
Phenomena'  in  World;  and  BThe  Moon'  in 
Universe, 


Ibn  aJ-Haitham  revolutionised  optics. 
taking  the  subject  from  one  being  discussed 
philosophically  to  a  science  based  on 
experiments.  He  rejected  the  Greek  idea  that 
an  invisible  light  emitting  from  the  eye  caused 
sight*  and  instead  rightly  stated  I  hat  vision 
was  caused  by  light  reflecting  off  an  object  and 
entering  the  eye. 

By  using  a  dark  room  with  a  pinhole  on 
one  side  and  a  white  sheet  on  the  other,  he 
provided  the  evidence  for  his  theory7.  Light 
came  through  She  hole  arid  projected  an 
inverted  image  of  the  objects  outside  the 
room  on  the  sheet  opposite.  He  called  this  the 
*qamam\  and  it  was  the  worlds  first  camera 
obscura. 


Ibn  Battuta 

Full  n^me:  Aim  Abdullah  Muhammad  ibn  Bait  u  la 

Born:  1304  in  Tangier,  Morocco 

Died:  IJ6K01  1370 

Mfisl  inlluenlial  work:  I  he  Rihtu  or  his  Iravel  hook,  narrated 
by  him  and  written  by  fbn  Ju/ayy,  a  Royal  Scribe,  under  the 
patronage  of  Abu'limn,  I  he  Sultan  of  Fez  and  Morocco 

Go  to:  "Raw  |ewelsl  "I  he  Checkout, ' Trade1  in  Market;  'Public 
Paths'  in  Town-  Travellers  and  Rxplorm'  in  World. 


Ibn  battuta  left  his  hometown  of  Tangier  in  Morocco  as  a 
1  went) -one-year  old,  about  6K0  year?;  ago.  I  (e  set  off  as  a  lone 
pilgrim  and  didn't  relurn  for  twenty  nine  years,  [n  this  time, 
he  covered  over  75,000  miles,  through  forty- four  modern 
day  countries  travelling  on  horse,  cart,  camel,  boat  and  foot. 
This  journey  took  hint  through  North,  West,  and  East  Africa, 
H|5yy»ts  Syria  s  Persia,  the  Arabian  Gulf,  Anatolia,  I  he  Steppe, 
Turkistan,  Afghanistan,  India,  Maldives,  Ceylon  [Sri  Lanka), 
Bengal,.  Sumatra..  (  !hina,  Sardinia  ant!  Spain,  By  (he  end  he  had 
visited  Mecca  four  times,  and  had  met.  and  could  name,  over 
1,300  people,  in  eluding  sixty  heads  of  stale. 

He  was  then  asked  by  the  Sultan  of  I  ez  and  Morocco  to  record 
all  this  in  his  Rihlu,  and  this  is  our  window  into  the  14th- 
century  world  because  he  has  left  some  of  the  hest  eyewitness 
accounts  ot  culture,  customs,  people,  animal  and  plants  of  the 
medieval  world  stretching  from  Cordoba  to  Canton. 


Ijliya  al-Asf  rulabi 

Full  name:  Maeriam  al  Ijliya  al  A st rulabi 

Born:  944  in  Aleppo.  Syria  in  the  era  of  Saif 
ad  Dawdla 

Died:  967 

Most  influential  work:  She  was  the  daughter 
of  Al  Ijili  al  Asl  rulabi  and  continued  her 
fathers  work  of  making  astrolabes. 

Go  to:  'Astrolabe1  in  Universe, 
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Jabir  ibn  Hayyan 

E-'uIl  name:  Ahu  Musa  fabir  ibn  Hayyanp 
known  in  the  West  as  Ckber 

Burn:  722  in  Tus,  Iran 

Die*!:  WIS  in  Kufa.  Iraq 

Most  influential  work:  Devising  amf 
perfecting  the  processes  of "sublimation,, 
liquefaction,  crystallization,  distillation* 
purification,  am  alga  ma  I  ion,,  oxidation, 
evaporation,  and  filtration;  and  producing 
sulphuric  acid  by  distilling  slum. 

Go  lo:  "Chemistry1  in  School;  Commercial 
ChdniUtT^r  in  Market, 


labir  ibn  Hayyan  is  generally  known  as  the 
'father1  of  chemistry.  The  son  of  a  druggist 
and  perturiLc  maker,  he  worked  under  the 
patronage  of  the  Harmaki  vizier  during  the 
Abhassid  Caliphate  of  Ha  run  al- Radii  A  Ihis 
meant  that  he  shared  some  of  the  effects  ol 
die  downfall  of  the  Barmakis  and  was  placed 
under  house  arrest  in  Kufa,  where  he  died- 

I  lis  win  k  wasn't  all  in  t lit1  lab  and  had  practical 
applications,  as  he  described  processes  for 
the  preparation  ol  .steel,  hair-dye s\  melaJ 
refinement,  dyeing  cloth  and  leal  her, 
making  varnish?*  to  waterproof  cloth,  and 
illuminating  manuscript  ink  Some  of  his  most 
groundbreaking  work  was  in  acids  and  in 
discovering  sulphuric  and  hydrochloric  acid. 


Sinan 

Full  name:  Koea  Mi  mar  Si  nan 

Bom:  IWJ 

Died:  15HH 

Most  influent isil  work:  Designing  and 
building  over  477  buildings,  including  the 
Selimiye  Mosque  in  Edirne,  which  has  the 
tallest,  earthquake  defying  minarets  in  Turkey. 

Go  to:  Architecture'  in  J  own. 

Sinan  was  the  son  of  Creek  Orthodox 
Christian  parents  who  embraced  Islam.  His 
father  was  a  stonemason  and  a  carpenter, 
and  from  an  early  age  Sinan  toll  owed  in  his 
footsteps,  teaming  the  skills  of  his  trade.  Aged 
t went j -one,  he  was  recruited  into  the  [anissary 


Corps  and  as  a  const  i  ipth  he  mentioned  that 
he  wanted  to  learn  carpentry.  This  saw  him 
eventually  building  ships,  wooden  bridges  and 
all  sorts  of  temporary  wooden  constructions. 

Through  military  service  he  participated  in  a 
number  of  Ottoman  campaigns  and  gained 
experience  building  and  repairing  bridges, 
defences  and  castles.  Hie  Ottoman  Sultans 
noticed  his  talents  and  he  became  their  chief 
architect,  constructing  mosques,  schools  and 
other  civic  buildings  all  around  the  Muslim 
(Ottoman)  world,  from  Turkey  to  Damascus, 
Mecca  and  Bosnia. 

He  is  also  honoured  with  a  crater  on  Mercury 
being  named  after  him. 
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Zheng  He 

Full  name:  Born  as  Ma  I  le;  lh<  u  his  name 
changed  to  Zheng  He  as  he  was  awarded  the 
supreme  command  i»t  lln_"  Chinese  Imperial 
Household  Agency. 

Born:  1371  in  Kunming  China 

]>icd:  1433  in  India 

Most  influential  work:  Transformed 
China  into  I  lie  I  >ih  century  s  regional,  and 
perhaps  world,  superpower  by  making  seven 
monumental  sea  voyages. 

Go  to:  'Sea  kxploralion'  in  World 


Zheng  He  was  the  admiral  of  the  Chinese  fleet, 
and  within  twenty  -eight  years  of  travel,  heel 
visited  thirty-seven  countries  in  the  name  of 
trade  and  diplomacy,  The-  expeditions  covered 
more  than  50,000  km,  and  his  first  fleet 
included  27fi7i)  men  on  317  ships.  Today  il  is 
not  known  how  his  ships,  that  were  over  four 
hundred  feet  long,  were  built  without  metal  in 
them,  These  massive  vessels  were  five  times  its 
big  as  the  vessels  ot  other  European  explorers 
like  Vasco  da  Gam  a  and  were  described  as 
"swimming  dragons*  because  they  were  dotted 
with  dragons  eyes  to  help  I  hem  see,1 

Some  of  the  lands  the  great  Meet  visited 
include  lava,  Sumatra,  Ceylon>£iam,  the 
Hast  Indies,  Bengal,  the  Maldives ,  the  Persian 
Sultanate  of  Ormuz,  Ryukyu  and  Brunei. 
Mogadishu  Mombasa  and  other  bast  African 
ports,  Komcot  Mecca;  they  even  possibly 
rounded  the  Cape. 

These  voyages  fostered  scientific  discovery  and 
the  search  for  yen  is,  minerals,  plants,  animals, 
drugs  and  medicine.  I  hey  also  improved 
navigational  and  cartographical  knowledge 
of  the  world;  developed  international 
relations;  and  Ira  Lied  large  quantities  ot  cargo, 
including  silk  and  cotton  goods,  porcelain, 
gold  and  silverware,  cooper  utensils  and  iron 
implements.  "Ihey  also  carried  live  animals 
including  giraffes  and  ostriches,  had  watertighl 
bulkheads  to  hold  live  fish  and  also  make  bath 
houses,  and  used  otters  to  round  up  fish  into 
large  nets. 
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Roger  Bacon  f  12 1  -3- 1 292). 


LeufiiinJoda  Vinci 
[1452-151  £l. 


Europe's  Leading  Minds 

The:  following  men  have  all  engaged  in  groundbreaking  work  and 
arc  remembered  for  their  outstanding  contributions  to  modern  day 
science  and  discovery.  Their  genius  rose  above  the  mediocrity  of  their 
day  in  the  same  way  that  outstanding  Muslims  had  previously  shown.  It  was 
the  work  that  the  Muslims  left  behind,  described  in  this  book,  which  provided 
the  foundations  for  this  next  leap  of  knowledge  and  invention. 
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Roger  Bacon  (1214-1292) 

•  Tli is  Oxford  scholar  is  known  as  the 
originator  oft  he  experimental  method  in 
Europe,  and  he  received  hLs  training  from 
the  pupils  of  Spanish  Moors.  He  spoke 
Arabic  and  never  tired  of  telling  people  that 
knovt  ledge  uf  Arabic  and  Arabic  science  vras 
Llit  Lilly  way  to  true  knowledge 

■  Bacon  quotes  Jbn  al- Halt  ham  or  refers 
to  him  at  almost  every  step  in  fhe  optics 
section  of  his  Opus  Mams.  Part  VI  of  this 
also  rests  a  i  most  entirely  on  the  findings  of 
Ibn  al- Ha  it  ham,  especially  in  areas  relating 
to  the  intromission  theory  of  vision.  It 
was  Ibn  al-  Ha  it  ham  who  introduced  the 
scientific,  experimental  method,  and  it  was 
this  thai  Bacon  picked  up  on  also. 

•  Al-Kindi  was  another  source  of  inspiration 
for  Bacon*  and  his  two  treatises  on 

geo metrical  and  physiological  optics  were 
used  by  the  European. 

•  Ihn  Firnass  flying  machine:  inspired 
Bacons  thing  machine  or  ornithopter. 
which  he  described  in  his  manuscript  De 
Mimhiii  Potentate  Artis  et  Naturae  or  Oil  the 
Marvellous  Powers  of  Art  xmd  Nature  I  mm 
1260  It  is  known  that  Bacon  studied  in 
Cordoba,  the  homeland  of  Ibn  Ft  may 

■  Bacons  writing  on  gunpowder  was  based 
on  Muslim  sources,  and  the  so-called  Latin 
book  Liher  Igmum  of  Marcus  Gmecus,  which 


gives  many  recipes  for  making  gun  powder, 
was  originally  in  Arabic  and  transited  in 
Spain. 

■  Roger  Bacon  became  acquainted  with  Mus 
lim  chemistry  from  the  Latin  translations  of 
Arabic  works,  and  believed  in  the  great  im- 
portance of  alchemy,  and  in  transmutation. 

•  His  chief  jjuide  in  medicine  was  the  Canon 
of  Ibn  Sina,  which  he  cites  as  frequently  as 
all  those  other  writers  combined. 

•  'I  he  book  that  had  the  greatest  impact  upon 
Bacon's  method  of  thinking,  and  made  him 
different  from  his  western  contemporaries, 
was  Vie  Book  of  the  Secret  of  the  Secrets  by 
9rh-century  Zakariya  aJ-Razt  (known  in  the 
West  as  Rhazes),  In  Latin,  this  was  Sec  return 
Secretorutth 

Leonardo  da  Vinci  (1452-1519) 

•  Leonardo  da  Vinci  was  an  Italian  painter. 
sculptor,  arc  hi  tec  I,  musician,  engineer, 
mathematician  and  scientist,  and  a  key 
figure  in  Renaissance  Kunope. 

•  Da  Vinci  drew  "I  he  Vitruvian  Man  I  a  man 
oi  perfect  proportions  in  two  superimposed 
positions  with  his  arms  apart,  appearing  in  a 
circle  and  square,  which  illustrated  the  text 
of  the  Roman  Canon  of  Vitruvius.  Da  Vinci's 
drawing  was  seen  as  innovative  [iecau.se 

he  said  the  mans  centre,  when  drawn  in 
a  square,  was  not  his  naval*  as  the  Canon 
staled,  but  lower.  However,  hve  centuries 


earlier  Muslim  scholars  Ikhwan  tit-Safn'or 
the  Brothers  of  Furity  from  the  ID'1  century 
had  come  to  the  same  conclusion,  saying 
thai  the  centre  of  the  Figure  was  only  the 
navel  far  a  child  under  seven  and  after  this 
the  centre  moved  to  the  groin  area. 

•  Historian*  have  acknowledged  Ibn  Sinas 
Bonk  of  Cure,  I  letting  or  Remedy  from 
Ignorance  as  an  inspiring  source  of  thought 
tor  the  founders  of  geometrical  thought  in 
Europe,  including  Leonardo  da  Vinci. 

•  Jhn  al  J  tail  ham  invented  the  camera  ohseura 
long  before  Leonardo  da  VincL  who  pro- 
duced the  full  and  developed  camera  design. 

■  I  le  low  id  arabesque  designs  fascinating  and 
worked  out  his  own  complicated  patterns. 
The  Muslim  knot,  in  particular,  intrigued 
him  so  he  produced  two  plates  of  six  knots, 
which  were  later  reproduced  in  circular 
copper  engravings  by  one  of  his  followers  in 
Milan  around  MH3  and  HOT. 

Nicolas  Copernicus  (1473-1543) 

■  Polish  scientist  Copernicus  is  said  to  be  the 
founder  of  modern  astronomy, 

•  Many  of  his  theories  were  based  on  those 
of  Nasiral  Din  al  Jusi  and  Ibn  al  Shatir, 
Ibn  al-Shatlrs  planelary  theory  and  models 
are  mathematically  identical  to  those 
prepared  by  Copernicus  over  a  century  later 
Copernicus  would  have  come  inlo  contact 
with  these  in  Italy,  wrhere  he  studied, 

■  Another  influence  on  Copernicus  is  believed 
to  have  been  the  famous  Toledan  tables 
written  by  at-Zarqali,  who  was  born  in  1 028. 

•  IHs  known  thai  he  relied  heavily  on  the 
comprehensive  astronomical  treatise  of  al- 
Batlani  I  hat  included  star  catalogues  and 

planetary  tables  of  nUBattani 


*  II 


■  He  relics  profusely  on  al-Zarqali  and  al- 
battani  in  his  book  l>e  Revolutiombus. 


Tycho  Brahe  (1546-1601) 

*  This  leading  Danish  Renaissance  astronomer 
was  credited  for  many  influential  works, 
including  I  he  production  of  (be  quadrant 
and  one  of  Eu ropes  leading  observatories. 

*  I  le  is  renowned  for  rediscovering  the  Moons 
variation,  which  was  first  discovered  by  a 
Muslim  astronomer  Mohammed  Abu  al 
Wafn  al-Rouzjani  about  six  hundred  years 
earlier. 

■  The  instruments  used  by  this  famous  16rl 
century  observational  astronomer  were 
very  similar  to  those  used  by  Muslim 
astronomers.  His  famous  mural  quadrant 
was  like  those  dc\  eloped  in  eastern  islam, 
especially  by  astronomer  laqi  al  Din. 

Johannes  Kepler  (1571-1630) 

*  Kepler  is  renowned  in  I  he  West  tor 
discovering  the  laws  til  planetary  motion; 
his  work  on  optics;  as  the  founder  of  the  first 
correct  mathematical  theory  of  the  camera 
ohseura;  and  the  first  correct  explanation 

of  frhc  working  of  the  human  eye,  with  an 
upside-down  picture  formed  on  the  retina. 

*  Ibn  al-Haiihams  influence  can  easily  be 
detected  in  Kepler's  work,  as  the  former 
had  revolutionized  optics  six  hundred  years 
earlier,  His  Kitub  vl-Mtmuzir  or  Book  of 
Optics  was  translated  into  Latin  by  Gerard 
of  Cremona  and  called  Perspectiva  or  D<? 
uspcctihits. 

*  Both  Kepler  and  Descartes  relied  upon 

Ibn  al  I  taithyn-Ts  studies  on  the  refraction 
of  light,  and  Kepler  took  up  where  Ibn  al- 
llaitham  left  of  I 

*  He  developed  the  camera  obscura  after  its 
first  discovery  by  Ibn  all  laitham,  improving 
it  with  a  negative  tens  behind  the  positive 
lcnsh  which  enlarged  the  projected  image 
(the  principle  used  in  the  modern  telephotu 
lens). 
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Ttfh -century  dtittC-Up  ul  a  manu sc r i ^t 
showing  an  Ottoman  military  camp. 
This  is  small  pari  r*f  a.  large  manuscript  \^ 
depicting  an  army  Lamp  in  which  ihere 

ihihd/jaf  including  hot  food  take  away, 
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TIMELINE 


'How  soon  we 
forget  history....' 

George  Washington 


Follow  the  timeline  inside  to  see  how  everyday  tfvngs  we  take  for  granted,  like 
papermaking,  distillation,  hospitals  and  education,  migrated  from  the  East 

Though  they  were  pioneers  in  many  critical  aspects  of  human  development,. 
Muslims  were  not  invincible  War  and  dpsease  took  their  fatal  to II  so  that  by  the 
16! "  century,  the  reins  of  the  chariot  of  civilization  passed  on  into  Europe,  which 
became  the  new  cradle  of  societal  development. 

But  as  Francis  Bacon  said  in  the  Advancement  of  learning:  It  is  the  true  office  of 
history  to  represent  the  events  themselves,  together  with  the  counsels,  and  to 
leave  the  observations  and  conclusions  thereupon  to  the  liberty  and  faculty  of 
every  mans  judgment 


Islamic  Events 


632 

FfOphef  Muhammad 
(phuh)  dies  and  Abu 
Bakr  becomes  the 
first  caNpfi 


Srslan 


fifil 

The  Umayyad 
dynasty  runs  the 
CjiIi  phatc  f  rem 
Damascus 


691 

Buiidirg 
begins  of  the 
Dome  uf  the 
Rock  Mosque. 
Jerusalem 


SCO 

Caliph  Harun^l-fiashid 
presents  Chavremsftrie  with  a 
clock  that  strikes  the  hours 


Fir  SI  rrtnhCfl  Of  ^1  JMPCf 
mill  m  fioigt  iri;:  :l 


TOT 

Building  begins  or*  th* 
Grand  Mosque  of  Cofdoba 


710 

la.1" 

/caches 

Spain 


7S6 

Caliph  Harun  al-Rashid  establishes 
the  Hruse  at  Wisdcm,  Ragtidad 


722 

Jabir  ibr 
Hayyun  *is 
born  in  luin 
and  becomes 
'the  lather  of 
chemrelryr 


7S0 

The  Abbasids 
overthrew  I  he 
Umayyads  with 
a  rew  capital  cl 
Baghdad.  Spain 
n  ruled  by  an 
i/mayyarj  tamiry 
descendant 


Mathematician 
al-Khwarirmi  is 

|.:in-.:ii: 

contributes, 
algebra,  algorithm 
and  the  introduc- 
tion of  i&o 


777 

At-Fazan(d777) 
becomes  the  Ik  it 
lo  construct 
astrolabes 


80t 

Al-ftndi  discovers  the  science?  of 
decryption  or  crflpsanalysto 


SS0 

AI-QarJy.iyir 
io  Fez  is  com 
Fat  ima  al-Fih 


058 

Af-BatUm  is  born  and 
rietenmires  astronomi 
cat  measurements 
wilh  line  accuracy 


eso 

EanyMusa  bfotiKS 
polish  their  mosi 
renowned  engineer- 
i  ng  treat  Fse  Kitah 
atHryoKBcckc!: 

evi 

*  L>hph  al-.v1, ;  ■  1  ■   1 
expands  the  House  of 
Wisdom 

*  Ti  a  rv>  I  at  i  0  n  w  orks 
begins 


82a 

The  world's 
hrst  observa- 
tory at  al- 

Shammasiyah 
of  Abi  Viamur, 
-  pxr  Pa/.!"";.*! 
opens 


European  Events 


70S 

King  Olia  mints  a  Gold 
Marcus,  imitating  the 
gold  dri[SFci<  the  Abfcasid 
Caliph  Al-Mansur 


■■■■  Technology  and  Cmfnation 
k'2007FSTC 


tofsitv 
EC  by 

\ 

iba/i  is  born  (die*  in  92S)  and  discovers 
difference  between  measles  and  smallpox 
a  so  writes  I  he  firs!  soap  recipe 


BfiT 

Abbas  ibn  Firnas  dies  in  Cordoba, 
after  building  a  Hying  machine; 
manufacturing  glass  and 
e&tabJistii-nfi  a  crystal  mdustrY 


900 

The  Fatimids  rule  Egypt  and 
Africa,  men  nine  years  later. 


AF-Azhai  ufii^rsily 
^asloundedhy  the 
Fatimids  in  Cairo 


965 

Ibnal-Haithamis 
Kim  Mf  later 
provides  I  he  screflhlif 
emanation  rM  vision, 
and  significantly 
develops  the  t»eld  of 
Optics 

North 
Sicily 


T 


W7 

Al-  Masudi.  a  cartogra- 
pher and  travel  historian, 
describes  his  visit  to  the 
oilfields  df  ftaku 


950 

Al-Farabi  From  Baghdad 
invents  the  rebec,  the 
ancestor  d"I  the  viol  in 


A|-7ahrawi  is  burn 
in  Cordoba  and 
introduces  cat  gut 
and  instruments 
mio  Surgery 


971 

Al-Bmum  is  considered  as  a 
key  founder  of  modem 
hrftOnorrtctrv 


560 

Leading  physician  Ibn 
Sina  is  born  and 
discovers  that  disease 
spreads  IhroLgh 
contaminated  water 
ar-dUjh.erajlQ5H5.is 
contagions 

9CM 


mo 

Ibn  TuFayl  )5  bom  and  wile*.  The  Story  o/ H&yy  ifcn 
Irbquim,  «n  ^nspj^ion  for  Rcfrmofl  C^oe 


AHdnsi rs  born  and  prodixes  fl  wofW  map  plus  the  1irst 
known  glebe  tor  Norman  King  Roge*  II  of  Skily 


Ibn  Bassafs  Boo*  o/  Agrinufttife  r  evglutioniTes 
farming.  He  is  from  Toledo,  Spain 


1D66 

The  Nizamiyya  madraso.  the  tifst 
school,  is  built  by  Nizam  al  -  Mulk 
(101B  1092),  the  Selfuk  minister 


lOSfi 

The  Al-Mcravids  establish  their  rule  over 
North  Africa,  Morocco;  Algeria  and  Tunisia 


building  begins     H)44> 


on  the  Bab 
Mardum 
Mosque- m 
Toledo,  Spain 


The^el|uks 
ol  Iffafafl, 

Iran  conlesl 
the:  Abhasids 
in  Baghdad 


TOO* 

AslrGnwntr  ibn  VunuS 
dies  in  Cairo  al  \,r 
inventing  the  Raqoar- 
br  t- re -keeps  og  ft^e 
pendiJlumJ 


1010 

English  monfc  Luir*r  raise  knowr. 
as  Olive*)  ol  Malmesbury  [urno1* 
from  a  lOwec,  attempting  lo  fly 


Co  nstartine  the  African  moves 
From  lunisia  to  Monte  Cassmo  and 
then  Salerno,  m*tiotmg  lie  transfer 
oF  islamic  medicine  to  Europe 


106fi 

The  Norman  conquest  of  Engtand  triggers  the  Flow  u1  Muslim  motifs  and  ideas  info  the  country 

10B5 


1096 


*  A  centre  of  translation  at  Toledo  is  established  converting  Arabic  book  into  Latin 
■  The  Christians  tat?  Toledo  and  its  library 


The  First  Crusades  begin  providing  a  good  opportunity  or  contact  wrth  Muslim  learning  and  civilization 

ma 

The  first  rib  vaulting  appear  m  Durham  Cathedral  introduced  by  the  Normans 


1112 

Petrus  Alphonsi.  a  Spanish  iew  converted  to  Christianity,  becomes  a  member  qF  the  team  crfpJ^iciansofKing  Henry  I. 
Petrus  introduced  IsLgmic  Mtronofny  to  Errand,  ard  translated  te*ts  from  Araotc  for  the  first  €nfi|ish  scientists 

1120 

The  tower  ot  St  Edmund  at  Bury  in  England  is  built  in  a  Muslim  fashion 

1129 

Lalys,  a  Muslim  prisoner,  is  taken  Py  his  master  Richard  de  GrandviSJe  to  England  to  build  the  abbey  c 
Neath  In  Glamorgan  £  Wales)  He  impresses  King  Henry  I  who  ruminates  him  as  hey  architect 

TI30  Arrow  siits  enter  £n^ksh  tastll 


■  Daniel  of  M  or  ley  travels  tn  Cord 
learn  mathematics  and  astronni 
returning  to  England  to  lecture ; 

1143 

Robert  ot  Chester  translates  the  Quran.  Two  years  laler„  he  translates  works  of  al-Khsv£rizmi  an 
algebra.  He  also  compiles  tables  for  the  longitude  of  London  (1149) from  those  of  al-Battani  anc 


TIB7 

The  leaurr  Saldh  at-Din  al-Ayyubi 
regains  Jer  usaJem 


Jbn  al-Eaytar  is  torn  In  Malaga  to 
become  a  fading  botanisl 

raw 

AlJaori  makES 
rrxchanical  clocks  p4us 
w.iiiT  raising  detfui 
u'.irTjj  ^rc.Mit  shall 


1210 

I  ijr-  N.jih,  iv  bcm  He  is 
new  Kcredilerl  wrth  I  he 
drtrove 'y  °*  ^  he  'Iks***'  or 
'pulmonary'  circulation 


1250 

The  Mamfuk  dynasty  rules 
Egypt,  after  I  he  Ayyubids, 
and  defeats  [he  Mongols 


1215 

Robert 
Grosseteste, 
who  studied 
in  Cordoba, 
becomes  the 
Tir-S.1 
Chancellor  of 

1202    ■  ^'^ 

Leonardo  Fibonacci 
introduces  .Arabic 
numerals  and 
mathematics  Id 
Europe.  He  learnt  about 
them  in  Bejaia  (Algena) 


123*  The  Christians  take  Corduba 

1W7  Machkolalion  is 
introduced  in  Norwich 

1218  Tiw.  Christians,  take  Valencia 

11S6 

The  Bishop  of  Hereford,  William  de 
Mere,  travels  east  tinctuding  Jerusalem  ^ 
ard  erccura&es  the  introduction  of 
IxansUed  Muslim  aciuntm'c  knowted^e 
into  Hereford,  Fnfilaru 

nes 

Temple  Church  is  built  in  London 
:-v  th*  Famptafs  imrtatir--£  th* 
Dome  nf  the  Roci  lerusaiem- 


to 


1332 

Ihn  Khaldun  is  born  and 
(ays  the  Inundations-  o1 
socmlcgy  and  economics 


1125 

Ibn  Battuta  leaves  Tangier  on 
his  twenty- rune  year  global 
journey 


125S 

The  Mongols  devastate 
and  rule  Baghdad 


14*55 

Zheng  He  starts  his  epw 

seven  sea  voyages  from 
Chma 


1347 

Black  Death  rearhes. 

AteieandMa  and  Cairo 


1347  Blade  Death 

1330  Giotto's  pjnntmfl  /itatonnn  cmtf  OWustS  tiraz,  bards  oF  Arabic  IPKnoTions 
■which  matk  royal  garments  and  olhef  teaules  Imm  the  Muslim  worW 

1323  Irishnen  Simon  Sir^rdn  rjnd  Hu^h  the  Hlummator  vwl  the  Holy  Land  and  return 
with  inspirations  thai  Rreatly  aflect  a#t  work  m  England  and  Ireland 

13t1Tn.e  Ecurraemcal  Council  oi  Wnrw  decide  to  establish  school*  at  universities  lifce  Pans, 
0*  ford,  Bologna,  and  Salamanca  leachir^  Arabic  and  Islamic  studies 

1309  The  Fits*  used  paper  in  England 

1M7  Dante's  uWnt  Cnrnt^y  appears  and  involves  imagery  from  Muslim  Utcralure  like  Prophet  Muft 
in  hea^n.  the.  works  n^l  Abu  al- Ala  al-Maarr  i,  and  QuranK  desaiptions  of  hells  punishments 

1303  nhe  port  tfr  Sandwich,  Kent  receives  imports  of  Moorish  pottery.  One  of  these  dishes  is  now  at  lh 
1M3  The-  f  itst  pape*  n .  in  Europe  is  established  m  Bologna 

1290  Merhanical  clocks  appear 
129T  Fall  ol  iast  Christian  outposts  in  the  Holy  L  and 
1289  Eleanor  ol  Castik  the  Spanish  wife  oF  EdwaTd  L  orders  four  thousand  pots  of  "Malik" 
1267  Ma*to  Pofe  starts  his  twenty  four  yea*  founty 
1260  Roger  Bacon  publishes  his  fpustor  showirg  inlluences  oF  Muslim  scholars 
1255  Queen  Eleanor,  the  CastLlian  Bride  of  King  Edward  I,  brings  Andalusian  carpets  to  England  in  her  down> 
1254  King  AHonsc  el  iabro  eslabhshes  LaUr  and  Arabic  colleges  in  Seville  and  commissions the  translation  oF  Arabic  texts 
1248  The  Christians  take  Semite 
1245  Si  Albert  the  Great  arnves  in  Paris,  as  tradition  hoJds,  wearing  Arab  dress 


Brg  publishes  ^*Ji 
(alogue 


1452 

Ferdinand  ol  Af  agon 
and  Isabella  of  ta^iie 
erd  Muslim  rule  in 
Spain 


WSJ 

The  Cl  tomans  make 
CcnstantiropJc  their 
new  capital 


1511 

f'iri  Rfi'is^itfepqfflmer- 
dated  Bll.  is  wnr-jrihErJ  in 
W9.  ft  shows  Anl^ctkaand 
part*  of  AmEFica 


1520 

The  Safawids  sd  Ihan 
dyna^ly  in  Iran 


U33 

Lagan  Hasan 
Celahi  flies  the 
flrit  manned 
rockE* 


L L- 


_J 


1577 

"The  Istanbul  Observalory  of 

(Tao.il  al-Din  is  Imisbed.  He 
also  mwrnls  a  6  cylinder 
water  f*irrp  powered  by 
water  turbine,  makes  a 
mechanical  clock  powered 
by  parity  and  Another  one 
by  helically  wound  spring 


1452 

Leonardo  da  Vinci  is  born 
Drawing  from  (he 
achievement  c.i  Muslrm 
scholars,  he  la^  the 
foundations  of  She 
European  Renaissance 


i)  ascent 


Sftjmc^lofoor 


lsia 

Cardinal 
Wolsey 
Orders  sjjkEv 

OamattCfiE 

carpels 


1506 


Johannes 
Keflfef  Is  born 
Drawing  Irom 
the  wc*ta  ol 
lor  al  Haicham, 
he  becomes  a 
leading 
optician  of  the 
Renaissance 


T564 

Gaiiteo  GaLiLee  is 
born  {dies  Fn  16423 

tm 

The  first  German,  and 
probably  European, 
observatory  js  built  jn 

1U3  KaSSEl 

1 1  Nifholaa  Copemrcui  publishes 

*  A  pechait  made  for  Henry  VHl  by 
Holbein  show*  him  standing. on  a 
Turkish  carpel  with  its  Ushak  wtM 

-  Jbnflushd'iGLTrerafflulestf 
rVledjcftne  is  translated  into  Latin 
as  Co%ef 


i6za 

William  Har^y 
nptainq  the 

Cir:  UtaJGOfy 

system  wrthoul 
mentioning  Ibn 
hraFi* 


Isaac  Nevuion  is  born 
fr?*es  m  nm 


D6S0 

A  Turkish  fTerchanl.  Pdyqua  Rosee. 

first  brought  coffee  jnto  [he  UK 


A  cafe,  calJeri  'Sultanas  Head"  i j 
opened  in  Cornhifl,  Lloyds  ol  London 


Sultan  Bayarid  myites  Mir.helrJnpHo  to  perform  the  fridge 
conduction,  but  negotiation*  Fall  Ihrougb 


1497 


Venice  publishes  a  translation  rrfaMJranf  fay  al-Zahrawi.  BaseJ  05415 
and  Oxford  (1776)  IcdlowSLit 


1402 

-  Columbus  iands  in  the  New  World 

*  ThE  Christians  take  GranarJa.  the  last  Muslim  stronghoirJ  in  ELtopE 


a 


1593 


1669 

Louis  X IV  receives  the  Ortcirridn 
amhassarJor  Suleiman  Agha.  Aftf^a 
introduces  France  to  coffee 


1679 

Thr  Turfcish  bath  or  "bagnio'  iv  opened  at 
Newgate  Slreel,  now  Gath  Street,  in  London 


Sir  Christopher  Wren  r>5*Ens  St  Paul's  usirg  Ihr  duality  of  dome 
ard  minaret  depicted  in  Muslrm  mosques.  The  dome  Was  raided  on  m 


squmches,  another  Muslim  tradition 


The  Conon  of  Ibn  Sina  is  printed  if!  Rome  and  will  soon  ber.ome 
a  staple  in  European  medical  curriculum 


€"  Map  of  Major  Muslim  Contributions 


Dar  aMstam,  or  the  Muslim  world,,  stretched  aver  three  vast 
continents,  f rom  Toledo  in  Scam,  through  Arabia,  Indonesia  to 
China  and  as  far  south  as  East  Africa.  It  reached  its  peak  in  the  12th 
century  under  the  Abbasids. 


Cities  in  the  Middle  East  and  S^ain  became  pEobal  centres  of 
culture,  trade  and  learning.  Their  atmosphere-  of  loletance  and 
creativity  stimulated  groundbreaking  MusLrn  advances  in  miEdicinn. 
EnRineerinK.  philosophy,  mathematics,  astronomy  and  architecture. 
so  enpJore  iPwe  map  below  to  see  what  happened  where  -  and  whe/i! 
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flow  are  the  titles  of  manuscripts,  treatises  and  books  ©f 

some  of  the  Muslim  scholars  mentioned  in  this  book,  and  details  of 

where  some  of  these  can  be  found, 

million  manuscripts  and  only  about  ftiMHjn  nt 
them  have  been  edited. 


Locating  original  manuscripts  is  difik  nil 
because  often*  since  a  thousand  years  have 
passed,  they  don't  exisl  any  more.  Reasons 
for  this  vary  from  libraries  being  burnt  in 
the  Middle  Ages,  wars  and  natural  disasters 
lb  medieval  scholarly  rivalry  leading  to  the 
manuscripts  being  destroyed,  and  lack  of 
preservation  over  the  centuries.  Thousands  of 
original  manuscripts  also  remain  lo  be  cata- 
logued in  many  libraries  and  some  have  yet  to 
be  located.  Experts  say  there  are  as  many  as  5 


h'rlLLikiLcK,  I/op]!."-  iind  I  fii  nsl  a  lions  of  I  he 
manuscripts  have  been  preserved  diligent!} 
over  the  centuries  in  many  libraries  such  as  ;he 
British  Library  (London),  Topkapi  Palace  Mu- 
seuro  Library1  (Turkey),  Sulcymaniye  Library 
(Turkey),  National  Library  of  Medicine  (USA), 
Princeton  University  Library  (USA),  Vatican 
Library  Leiden  Library  (I  lolkind)  and  Canv 
1?t  idge  and  Oxford  University  Libraries  (UK). 


Home 

On  the  Coffee  Trail 

Ahd  al-Kadirh  Muhammad  al-Ansari  al- 
Djaziri:  Umdat  ol-Safwa  ft  hill  at-kalt\ui. 
Partly  ed.  in  De  Sacy,  Chrestomathie  Arabd 
2nd  edn,  Paris,  1826. 

Abd  al  Kadir  b  Shaykh  b  al  Aydarus; 
Snfwat  al  Safw&fi  hayan  hukm  til-ktfhwa. 
MS  Berlin.  Ahlwardl,  Y'erzekhnis,  No. 
5479. 

Clocks 

Al-jazari;  Al-famV  bayn  al^Itm  at-Nafihwa 
sinaht  al-HiyaIM  or  The  Book  of  Knowledge  of 
Ingenious  Mechanical  Devices.  Suleymaniye 
Library  Ayasofya  3606.  The  Metropolitan 
Museum  of  Art,  New  York,  USA  has  a 
page  of  l liis  brink.  The  page  is  called  'Kitab 
ti  maVifat  al-hiyal  al-handasiyya'  and  was 
written  in  Syria,  It  is  Injm  the  Mamluk 
period  and  is  dated  131 5/1  he  original  book 
was  written  in  1206. 

AHazait  Texts  and  Studies,  Collected  and 
reprinted  by  Fuat  Sezgin  in  collaboration 
with  Farid  Benteghoul,  Carl  Ehrig-E-ggert, 


Lckhard  Ncubauer.  Lranklurl  am  Main; 
Institute  for  the  I  fistory  of  Arabic  Islamic 
Science  al  I  be  j  oh  aim  Wolfgang  Ckie  the 
University.  200 1. 

Taqi  aJ-U'in:  Al-Kmmkib  nl-dnrriyyafi  nt- 
bcnqamtii  til-dtiwriyyti,  or  Peart  Stars  on 
Cyclic  Water  Clocks-  Cairo,  Dar  al  -  KutuK 
Miqal  557/1. 

Taqi  al-Din:  ALit dl-msadiyti  li-Zij al- 
$hahin$htifoiyyu.  library  of  the  Topkapi 
Palace  Museum,  I  lazine  452, 
Taqi  al-Din;  Rayhanat  al-ruh  fi  rasm  al-snat 
ala  tnustnwil-sutuh*  Vatican  Library  1424. 
Tekeli,  Scvini:  7 Jit?  Clocks  in  ihe  Ottoman 
t  mpire  in  the  I6l}j  Century  ii?jJ  lnqi  al- 1  litis 
,rlhe  Brightest  Suits  for  the  C.omtraethn  of 
the  Mechanical  Clocks*.  Ankara  1966. 

Chess 

Al  I  ta-nbaii:  Kitab  al  nunmlhuj  til  tjitalfi 
lab  alshatranj,  or  'the  Book  of  the  Examples 
of  Warfare  in  the  Game  of  Chess. 
Al-Suli:  Kitah  al-shatmnc,  or  Mimuihah 
Kitab  al-shatranc.  Suleymaniye  Library,  LaJa 
Ismail  S60- 


Al  Sulk  Kiuihal -shatrane,  Pub.  by  Fuat 
Sczgin,  Frankfurt:  Institut  fui  Geschichte 
der  Arabisch-Eslamisthen  Wissensehafien, 

im& 
Cleanliness 

A I  Kindi:  hi  tab  Kimiyo'td  'itrwa't  tas'uttit, 
or  Ikwk  of  the  Ch&HtS&ty  Of  Perfume  ami 
I  >?  s  iillu  tit  7ii$.  C  i  tLr  nian  1  nu  i  slat  i  o  i  i  ,  e  tit  i  I kd 
fiiit/i  wfnFr  die  Chemit  *te$  /W/tmi*  unddic 
Distiliationen,  by  K  timbers,  Leipzig  1948, 
Al-Zahrawj;  Ai-Tasrifli -man  hjiia  ait 
al-taaiifor  Al-Tasrif,  or  The  Method  of 
Medicine  i*r  lite  Arrangement  of Medicine. 
Suteyinaniye  Library,  Haobesir  502,  and 
Khi'/ana  al-llasaniyya,  Rabal  134. 
A I  Zahrtiwi;  Texts  and  Studies  I.  F.d-  by  Font 
St/gin;  pub.  by  Mu/trn  Amavvi,  Carl  [brig 
H^fc'rU  Hckhard  Neubautx  Frank  dirt: 
Jnslitut  fur  ( jeschiditt1  dcr  Arabisch- 
Islamischen  Wisscuschalien.  1996, 

Trick  Devices 

Rartu  Musa  Brothers:  K"iin/j  al-hiyal  al- 
Handasiytdi,  or  The  Book  of  Ingenious 
Mechanical  T>cvkes.  Vatican  Library  317/1, 
Cairo  ( 1  aymui"  Sina  a  fr9). 
Ij.liiu  Musa  brother*:  Kitabal  hif&l *lf 
Hami  Musa  h  Shaker.  F.d.  by  Fkmckddm 
Ihsanoghi"  pub.  by  At  i  I  hi  Bin 
Al-|azari:  At-Smm'  hay  mi  nl-ilm  wa-al- 
amal  al-naffi  sinaat  al-hiyal.  or  Tfte  Book 
of  Ingenious  Devices.  Halab;  Masadir 
wa-dirasat  fi  tarikh  al-ukim  al-Arabiyah 
al  -  Islam  i)  ah.  2.  Jamiaf  Ha  lab,  Mahad  aJ- 
Turalh  al-Ilmi  al  Aiahi,  1979. 

Vision  and  Cameras 

Mm  al- 1  lailham:  Kilah  al-Mtinazir,  or  Book 

of Optics,  known  in  Laliii  a*  De  uspectibus, 

ai  Perspective.  Sukymaniye  library. 

Ayasofya  ?i-W.  Liu-  Library  of  Umbras,, 

USA  has  a  copy  of  this  bwk,  I  his  ]6" 

century  copy  is  in  Latin,  entitled  Opticae 

thetisurus.  Library/Call  Number  QC353. 

A33I6. 

JJw  Opties  of  Urn  At-lfaytlunn.  Trans,  with 

introduction  and  com  men  Ear)  h  A  I  Sabia. 


Studies  of  the  Warburg  Institute,  vol.  40. 
London:  Warburg  Institute.  University  of 
London,  1989. 

Kamal  al-Din  al-Farisi:  Tauqih  ai-Manatit 
It  Zawi'i-ahsar  wal!-Rft$a:ir.  Sukyimniye 
Library.  Ayasofya  2598. 

Sound  System 

Al-Farabi:  Kitahtit  Musitji  at  Kabir,  nr  Ihe 

Great  Book  of  Music.  Istanbul,  Kopruln 

Library  953. 

Al-Farabi:  Kitah  ai-Musiqi  al-Kahir.  Ed. 

by  Fckhard  Neubaticr.  Frankfurt:  Inst i tut 

ILli  Geschichte  der  Arabiseh-Islamischen 

Wissenschafrenb  199K. 

&sfi  al  FJin  al  rUighdadi  al-Lrmtiwl:  Kitah 

al- Musitji,  Vahcpn  Library  J 19/3. 

Carpets 

Ibn  Badis:  Vtmlat  til-Kuttub  wa  'Uddat 
Dhawi  al-AUyah  or  Staff  of  the  Scribes, 
or  "Book  of  the  Staff  of  the  Scribes  and 
Implements  of  the  Discerning  with  a 
Description  of  the  Line>  the  Pens.  Soot 
Inks,  Liq.Gall  Inks,  Dyeing,  and  Pet  ails 
of  Bookbinding1  in  M  Levey,  Mediaeval 
Arahic  Roohnaking  and  its  Relation  to  Early 
Chemistry  and  Pharmacology.  Transactions 
of  the  American  Philosophical  Society,  New 
Ser„  Vol.  52  No,  4  (1962).  pp,  1    7y  Copy 
of  MS:  Orient  til  Institute.  University  of 
Chicago  AL2060. 

School 

Schools 

Al  GW.Kili:  Ihya  Hum  ah  Din,  or  Vie 
Revival  of  Religious  Sciences,  lid.  b>  Badwi 
'Eab<)ii(ir  1957;  Hew  t Delhi:  pub.  by  Nusral 
Ali  Nasri  (bt  Kitab  Bhavan.  J  982.  The  Van 
Pelt  Library,  University  of  Pennsylvania, 
USA.  Library  Numbers  46143.  52276  and 
65623. 

Libraries 

Al-Jahiz:  Al-Bayan  wa'l-iahyhu  or  Eloquence 
and  Elucidation,  Yak  University  Library, 
USAr  Ed  by  Hasan  Sand  obi,  Adab  a  J  Uh'v/. 
Giiror1345    1346(1926    1927). 
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Al  Jahiz:  AJ-Bajwh  wal-tabyin.  Ed.  by 
Ahdussalam  |  Muhammad]  Harun.4^1  edn, 
Cairn:  Maktabal- Hand,  L975. 
Al-Muqaddasi:  Ahsan  al-Taqaslmfi 
Ma'rifat  al-Aqalim,  or  The  Best  Divisions 
for  Knowledge  of  the  Regions.  English 
translation  by  GS  A  Ranking  and  Rizkallah 
F  Ascuo.  Bomhay,  I H97- 1¥  10.  Reed,  by 
Fuai  Sezgin,  l9B9,Cftmbri%e  University 
I  ibrary,  UK  has  an  Publish  copy  of  this 
book  translated  from  Arabic.  I  tbrary /Class 
Number  HI  Kb.& 214. 

Mathematics,  Trigonometry 
and  Geometry 

Abu  al- Wafa :  Kitab  al-Handasa,  or  Book 

of  Geometry,  Cambridge  University 

library,  UK  has  a  French  copy  of  this  book 

(Manuscript  Persian  no,  169.  anden  fluids 

de  la  Bthliotbcque  imperialc,  par  M  F 

Woepcke).  Library  Number  1 VI  12.59. 

Abu  at-WafaF;  Kitab  fima  yahtaju  ifaytri 

al-sani  najarafi  amat  al hand&siyyu,  or 

On  'those  Parts  oj  Geometry  Needed  by 

Craftsmen.  Suleymaniye  Library,  Ayasofya 

2753. 

A  I- Baghdad!:  Kit  ah  at-tahmla  fi  tint  al- 

Hisnb,  or  Book  of  Completion  on  the  Science 

of  Arithmetic*  Suleymaniye  Library;  Laleii 

2708/1. 

Rami  Musa  Brothers:  Tdhriru  Kitahi 

Ma*ri]iM  Misiihot  at-ashkal  al  Basil  at  al- 

Kuriyya.  Istanbul,  Kopnaki  Library,  I.  Kisim 

930/14, 

Al-Biruni:  Kit  ah  al-Aihar  a!-Baqiyya  an 

td-Qurun  al-Khaliyya,  or  Chronology  of 

Ancient  Nations,  also  known  as  VksJtgt?  of 

the  Past.  Suleymaniye  Library,  Ayasofya 

2947,  and  Edinburgh  University  Library; 

UK, 

Al  Riruni:  Kitab  al-Athar  al-Baqiyya  an 

at  Qarun  al-Khaliyya,  or  Chronohgie 

orientalischer  volker.  Ed.  by  Euat  Sezgin; 

pub,  by  C  Eduard  Sachati.  Erankfurt: 

Institul  fur  Geschichte  der  Arabian- 

Islamischen  Wissenschaften,  1998, 


Al-biruni:  Kitab  Maqidid  ilm  al-haya  la 
triqonometrie  spheriqae  chez  tes  arabes.  dc 
lest  a  la  fin  du  X  siecle.  or  Kitab  maqalid  rim 
al-haya.  Ed.  by  Marie  "Inert-**:  Debamot. 
Damas:  Institut  Erainaisde  Llamas,  1985. 
Al-Farabi:  Maqtda  fi  Ihsa  a!-Ulumk  or  Hie 
Book  of  the  Pnumerutioti  of  the  Sciences, 
Istanbul  Koprulu  Library.  Koprulu  1604/1. 

Al-hirabi:  Maqalaji  Ihsa  at  Uhim,  or 
Catahgo  de  las  cknchis.  Ld.  y  tradticcian 
castellans  pot  An^cl  Ci  unfile/  Paleucia- 
Madrid.  Universidad.  I acuhad  de  lolosofia 
y  Lelras.  Publicaciones.  Madrid:  lmp.de 
Estanislao  Maestre,  1932. 
Ibn  Sina:  Risala  dar  Handasa,  or  Treatise  on 
Geometry  Calcutta  (cur/.  394-565)* 

Al  Karaji:  Al  lahrifil  fabrwal  Maqabala. 

Istanbul.  Kiileynianiye  library;  I  lusrev  Passi 

257/7, 

Al-Khwarizmi:  Kitab  al  Mukhtasar ft'l  Hisab 

al-fabr  wal-Muqahala*  or  Compendious 

Book  of  Calculation  by  Completion  and 

Balancing.  Medina,  J  iikmat  jahr  4n  6. 

Princeton  University  Library;  New  Jersey, 

USA  has  a  copy  of  this  book.  It  contains 

algebra,  intt-y ration,  simple  e^ualionS, 

surveying  and  testamentary  regulations  for 

di visi oi i s  o I  in h e ri tances, 

Al-Siddiqi:  Risala fi'l-handasa,  or  Treatise 

of  Geometry  SuleyiYiuniyc  Library,  Ayasofya 

2736 

Al-Tusi;  Al-fabr  wal-Muqahata.  Vatican 

library  3 1 7/2. 

Ulnar  al- Khayyam:  Ristdafn-harahirt  \da 

ma  sail  al  jabr  ivo?  muqabala,  or  Treatise  on 

Pwvfs  of  Problems  of  Algebra  and  Balancing, 

Cairo,  Hi y ad ei  8^8/3,  Columbia  University 

Library,  USA  also  has  a  1 3"'- century  copy 

from  Lahore. 

Umar  al -Khayyam;  Mushkilat  at -Hisab,  or 

PttMems  of  Arithmetic.  Leiden  199. 

Chemistry 

Jahir  ibn  I  lay y an:  Kitab  al-Safrm.  or  Book 

of  Sevmty  treaties  an  Ahhetny  [slanbuJ 
University  Librar),  AY  6314.  This  book 


contains:  'Al-KhawaJW  al-Kabir1  or  L{  ireal 

Book  of  Chemical  Properties' >  'Al-Mawa/jiV, 

or  "The  Wrights  luu!  Measures1;  *A1-Miza£ 

or  'The  Chemical  Combination:  and  'Al- 

AsbagK  or"lhe  Dyes' 

Jabir  ibn  Hayyan:  Kitah  fi  a!-  Kimiya\ 

Vatican  library  I4A5/L 

Al-Kindi:  Kitah  Kimiyti  al-'itr  wa't-tas'idat. 

See  'Cleanliness'  section, 

AI-Ka/ij  Kittib  id  Aswr,  or  ihe  Book  of  the 

Secret  of  the  Secrete.  Istanbul  University 

Library,  Sarfciyat  b.*  77,  and  iht:  National 

Library  of  Medicine,  USA,  MS  A  33  item 

9.  It  contains  a  description  of  laboratory 

equipment. 

Story  Corner 

Ibn  Tufa)  I:  Hayy  ibn  Yatjzan,  or  Alive*  Son 
of  Awake.  Cambridge  University  Library, 
Call  Number,  KFNSI  V.5.c.yih  printed  in 

Esypl- 

Ibn  Tu fay] :  Hayy  ibn  Yaqzan.  Ed.  by  A 
Amin  (1952);  tranv.  by  I,  L  Goodman*  New 
York;  Twayne  Publishers,  1972. 

Market 

Agricultural  Revolution 

Ibn  .-.I  Aw  warn:  Kitah  al  iilaha,  or  Book 

of  Agriculture.  Istanbul  University  Library, 

TV  5823  and  Library  of  tbe  Topkapi  Palace 

Museum,  Marine  429.  There  is  also  a  French 

copy  in  the  Library  of  Congress,  USA, 

entitled  Le  livrc  lagrieidtiire  d*  fhn  Av\*am. 

Library/Call  Number  S.493X|814. 

Ibn  al- Aw  warn:  Kilah  ai-Fitaha  or  l.e  tivre 

de  thgrkutiure.  Fd.  b>  FualSe/gin;  tnidxiil 

de  fArabe  par  |  ]  Ckmertl- Mullet.  Frankfurt 

anrs  Mssin:  Institute  tor  tbe  History  of 

Arabic-  Islamic  Science  at  the  Johann 

Wolfgang  Goethe  University,  200] . 

Ibn  Vahshiyya;  FJ-FilnhatiVn-nelmtiyye,  or 

Ltigrieutture  nathiteerme,  Ed,  by  Tavhk  Fahd 

Damascus;  Institul  Pran^aisde  Damas, 

1995. 

Kusami:  FitaluUiin  Nabatiyyc*  or  Vie 
Book  of  Na bateau  Agriculture,  vols.  I- VII. 


F.d.  by  Fuat  Se/gin.  Frankfurt:  hist  Hut 
I iir  ('  i  trsc  h  i  ch  1 1  d  e  I  A  ra  hist;  h  I  slam  i  schen 
VVissenseh  often,  1984. 
Al-Masudi:  Muruj  al-dhahab  wa  Ma'adhi 
al-Jawhar,  or  Ihe  Meadows  of  Gold  and 
Quarries  of  Jewels.  Sakarya  University,, 
llahiyat  Faculty  Library;  193,  The  Library  of 
Congress,  USA  also  has  a  copy.  Library/ Call 
Number  D17.M32. 

A I  Masudi:  Many  ul-dhtihah  wo  Maadin 
fil-ltiwluir;  wh,  I  V'L  Hd-  by  Muhammad 
Muhykldin  Abdul  ha  mid.  Al-Maktaba  al- 
Ticarat  al-Kubra.  1964. 

Farming  Manuals 
and  Ecological  Balance 

Ibn  al-Awwam:  Kitah  al-Fiiaha.  See 
Agricultural  Revolution1  section. 

Water  Management 

Al-Karaji:  Kitah  Intibttf  ai-miyah  al- 

kimfiyyat,  or  Extraction  of  Underground 

Waters.  India,  Pal n a, Omnia)  Public 

library  al  Bankipore,  2468/32, 

Al  Maqrizi;  Ki  tabid  Sulukli  Man/at 

Dtiwal  &l  Maluk,  or  Book  of  Entrance 

to  tbe  Knowledge  of  the  Dynasties  of  the 

Kings.  Puh  by  Said  A  ¥  Ashour.  Cairo; 

Matbaat  Daral-Kutub,  1970.  The  Library 

of  Congress  USA  has  a  19111  century  copy 

of  this  book,  entitled  A I  Tibr  al  Masbuk  fi 

Dhayl  aiSuluk.  Library/Call  Number  DT%. 

S2.s_I8V7.Arab- 

Al  Nu way ri:  Nihnyat  al  Arabfi  h'ttmM  ai- 

Adak  or  Ihe  Arab  Art  vf  Manners.  Cairo: 

H.ir.il  KuJL:b..[  MLsriynh,  1^33. 

Raising  Water 

Al-Jazari:  Al-Jamfbayn  al-'ilm  al-Nafj3  wa 
sinaat  al-Hiyal  See  'Clocks1  section. 
Taqial-Din:  Turutj  al-Saniyya  fi  al-Alat 
i}I-Ruhiitii}ytii  or  ihe  Suhhmc  Methods  of 
Spiritual  Machines.  Cairo,  Dar  a!  Kutub, 
Miqat  1. 

Dams 

Al-ldrisi:  Nuzhat  at-Mushttiqfi  'khtimkul- 
Aftiq  or  Al-  Kitab  al-Rujari,  or  A  Recreation 


Authors  and  Treatises 
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for  the  Person  who  Longs  to  Traversa  the 
Honzons  or  Hook  of  Roger,  Suleymaniye 
Library,  Husrev  Pasa  318,  Rome  J592,  re- 
ed, by  Fuat  Sezgin,  J  992.  A  copy  is  found 
at  The  Narad n a  Bibliotcka  Sv.  Sv_  Kiril. 
i  Metodii  (NBKM),  Sherif  Khali!  Pasha 
Collection  St  Cyril  and  St  Methodius 
National  Libraries.,  Bulgaria, 

Windmills 

A I  Mas-udi:  Muruj  al-dfwhub  wa  Maadhi 
id  ffiivhar.  See  'Agricultural  Revolution" 
section. 

Trade 

Jbn  Hawqal:  Kitah  ai-Masaltk  wu~al- 
Mamatik,  or  'I  he  Book  of  the  Routes  of  the 
Kingdoms,  or  Opus  geogmphicum  auciore 
Ihn  ilaukat  (Sural  tzl-ard).  lid.  by  J  1 1 
Kramers.  1-2.  Lugduni  Batavorum,  1938- 
1939;  re-cd  by  Fuai  Sezgin,  1992, 

Commercial  Chemistry 

ibn  Bad  is:  Utndat  at-Kuttab  w$  'I'ddat 
i  yfiuwi  itlAthahr  See  'Carpets1  section . 
Al-Kindh  Kiuih  Kimiyn at-witr  wat-tas'iduL 
See  Cleanliness1  section. 

Paper 

Ibn  Bad  is:  Umdnt  at-Kuttab  wa  Vddtit 
Dhawi  al-Alhab.  See 'Carpets  section. 
Ibn  Dawqal:  KHahat-khtMdik  uw-tii- 
Mamalik.  See  Trade*  section. 

Pottery 

Al-Maqrizi:  Kitah  al-Suiuk  ti  MaYiftit  Duwal 
at  Muluh  See 'Water  Management' section. 

Hospital 

Hospital  Development 

Ibn  |ubayr:  Rdikzt  Ihn  fuhayr,  or  Ihe  Travels 
of  thn  fubayr.  Vale  University  Library;  USA. 
English  copy.  Library /Call  number  Fod4 1 
lb542  1852.  Trans,  From  the  original  Arabic 
by  R  f  C  Broad  hurst,  with  an  introduction 
and  notes.  Mew  Delhi:  Good  word  Books, 
2O01.C2O03. 

Ibn  Sina:  At-Qtmunfi  at-Tihh,  or  Cwfc 
of  Laws  in  M^dkmc,  referred!  to  sis  the 


Canon.  Then?  are  many  old  copies  of  this 
book  incirculaliori.  Suleyinaniye  Library. 
I  [ekimoglu  ^8(3.  Copies  [ane  in  Latin)  are 
also  in  Princeton  University.  New  Jersey; 
USA.  Library  Numbers  1079,  ]08p,  1081, 
1082  and  1083  are  kepi  as  a  part  of  the 
Garrett  Collection. 

Al-Khujandi;  Al-Talwih  U-Asmr  td-Tanqih 
or  I'anqih  at-Makmm,  Vatican  Library  305, 

Instruments  of  Perfection 

Ibn  Zulu:  Kitah  al-Taisir  fi  ut-Mudawat 
wa  af-Tadhir,  or  Book  of 'Simplification 
( Concerning  Vierapeutics  and  Diet. 
AbZahrawi:  At-Ttftrifti  man  ajiza  'anal- 
hmtij  See 'Cleanliness  section. 

Surgery 

Ibn  al  Qufb  Kikib  al-Vmdafi  sinaai  al- 

jiraha,  or  The  Foundation.  Suleymaniye 

Library,  Hekimoglu  579.  The  Wellcome 

Trust  Library,  London.  L?K  has  a  copy  of 

this  book  which  has  heen  translated  as  A 

Piittn  in  ihe  Art  of  Surgery.  Library  Number 

Wellcome  MS  Arabic  434, 

Ibn  al-Quff:  Al  Shaft  Ji  aimb.  Vatican 

Library,  Append  ice  1*0. 

[bn  Sina:  Al-Qanunji  al-'fihh.  See  'Hospital 

Development'  section. 

Al-Ra/i:  Kitah  Al-Htiwu  or  Liber  coniinens. 

Library  of  the  Topkapi  Palace  Museum, 

Ahmed  III  2125.  "Ihe  National  Library  of 

Medicine,  USA  also  has  a  copy,  it  is  the 

oldest  manuscript  kept  by  the  library  and 

the  third  oldest  Arahie  medical  manuscript 

known  so  hir,  The  book  is  dated  1094  CE. 

Library  Number  MS  A 1 7f. 

Al-Zahrawi;  Al-Tasrifii~man  djiza  anal- 

t&alif  See  'Cleanliness'  section. 

Blood  Circulation 
Ibn  Nafta:  Sharh  Tashrih  at-Qanun,  or 
Commentary  on  the  Anaiont)  of  the  Canon 
of  Avieennn.  Suleymaniye  Library,  Latin 
3626.  Ihe  National  Library  of  Medicine, 
USA  has  two  copies  ol  this  book.  Library 
NumlvT*.  MS  A  ?l  ,\i\t:  M1^  A  V*. 


lbn  Sim:  At-ijanun  fi  at  Tibb.  See  'Hospital 
Development1  section, 

lbn  Sina's  Bone  Fractures 

tbn  Ni\[\$ir  Shark  Tashrih  al-Qamm.  See 
'Blood  Circulation  sec l ion. 
Ihn  Sina:  Al-Qamm  fi  at-Tibb.  Set3  'Hospital 
Development'  section, 
lbn  Sim:  Kitab  ttl  Shifa\  or  The  Book  of 
Cure,  HwUngm  Rental) -from  Ignorance. 
Library  ol  the  Topkapi  Palace  Museum, 
Ahmed  Ml  3261/ the  University  of 
Michigan,  Near  Last  Division,  USA  has 
some  parts  of -a  ctipy  ot this  book,  1:11  tit  led 
'al  -Fabi'iyyat  (al-ShiiaK  This  Arabic  cop) 
covers  Islamic  philosophy,  and  pari  ol  lbn 
Simstff  -Shift*'.  It  ccitntains  the  follow  jug 
sections:  book  2,  al-Sama'  wa-al   atam  (on 
the  heavens  and  the  earth);  book  3,  llm  ttl- 
Ntihtit  (011  plants);  book  6,  Mfufc  al-nafs  (on 
ihe  soul);  book  8,  <i/  lluyawau  (on  animals). 
Library /Oil  dumber  t  fey  worth -Dunne 
manuscript  No.  65. 

lbn  Sinia:  Avfftf  Audi  He  A  mime  fier^s;  die 
Psychological  Part  of  Kitab  al  Sltifa,  or  Kitab 
al-Shifat  ai-fannal-sadis  mm  altabhyyal  ivn 
/iuhh  A'ltab  iff  n«/i.  I'd.  hy  Fazkirrahman,  3rd 
edn.  University  ot  Durham,  1970, 
AI  Majusi:  Kamil  til  Simih  at-Tibbiyyih 
Library  olTopkapi  Palace  Museum,  Ahmed 
III  nr.  21)60.  Vatican  Library  314- 

Notebook  of  the  Oculist 

Abu  al  -ftirag  (Bar  Hebraeurf)  The  Abridged 
Version  oflhe  Book  of  Simple  Drugs  of 
Ahmad  lbn  Muhammad  Al-Gluifuji.  Trans, 
and  ed.  by  M  Meyerhof,  G  F  Sobhy;  re- 
ed, by  Huat  Sczgin-  Frankfurt;  Inslitul 
fur  Geschichleikr  Arabisch-lslamisehen 
VVisseiischaften,  1996, 
Al-Ghaliqi:  At  Murshitlfit  al-kuhi  or  The 
Rijjfii  Guide  in  Ophthalmic  Drug.  Barcelona: 
Laboratories  du  Nord  de  VHspague,  1933. 
Al-Ghalk|i:  Texts  and  studied  Fd.  hy  Fuat 
^iezgin;  pub,  hy  Mazen  AmawL  Carl  Ehrig- 
Ilggert,  Eckhard  Neuhauer.  J  ranklurt: 
Institut  fiir  i  iesthichtc  der  Arabisch 


Islamischen  Wissenschaften.  19%. 
Ibn  Isa:  Tadhkirut  al-Kahhalin3  or 
Memorandum  Bank  for  Ophthalmologists 
or  Notebook  of  the  Oculist  Vatican  Library 
313.  Trans,  into  German  by  ]  I  lirschberg 
and  J  I  ippert  (Leipzig,  1 904),  and  into 
English  by  C  A  Wood  ( Ike  Ttulhkimt  of  Alt 
ibn  isa  oj  Baghdad.  Memorandum  Book  of 
a  10th -Century  Oculist.  Northwestern  UR 
Chicago,  1936), 

Ibn  Natis;  Al  Muhaddidfi  tibbal '-'Ayn 
Vatican  Library  307. 

Herbal  Medicine 

Al  Dinauari:  Kitab  al  Nahat,  or  The  Book 
of  Plants.  Ed  by  Bemtwd  I  e win.  Uppsala 
\\  it  shad en:  A  B  LundeguLstska  Rokhandeln 
1953. 

Al-GhaHqi:  Kitab  al-adwiya  id  Mufrarfa*  or 
'I  he  Book  of  Simple  Drug<.  Cairn:  Fyyptian 
University,  1932-10. 

Ai-Ghafiqi:  Kitab  jami*  al-MufradaU  krtovvn 
as  Materia  Med  sea.  'I  he  Bodleian  Library, 
( tafoni  UK  has  a  copy  of  this  book. 
Abridged  by  Bar  Kebraeus;  ed.  by  Max 
Meyer hof  and  George  P  G  Sobhy.  Cairo: 
Cairo  Medical  faculty,  1937-38. 
Ihn  al- Hay  tar:  Kitah-al-famifilAdwiyaal- 
Mufradaf  or  Dictionary  of  Simples  Remedies 
and  Food.  Suleymaiiiye  Library,  Da  mad 
Ibrahim  929.  Ihe  Wellcome  Trust  Library, 
London,  UK  has  a  copy  of  this  book.  It 
is  dated  18th  century,  Library  Number 
Wellcome  MS  Arabic  429. 
lbn  Saimjun:  fami  al-udwiya  at-Mufrtida, 
or  Collection  of  Simples,  Medicinal  Plants 
ami  Resulting  Medicines.  Pub.  hy  Fuat 
Sezgin,  Frankfurt  am  Main:  Institute  tor 
the  History  ol  Arabic- Islamic  Science  at  the 
Johann  Wolfgang  Cocthe  University,  1992. 

Pharmacy 

Al-Biruni:  Kitab  al  Saydtmafi't-tib,  or  Book 
of  Medicines  or  Book  of  Pharmacology 

Sulcymaniye  Library,  Izmirli  1.  4175. 
Ld.  and  pub.  with  English  translation  by 
Hakim  Mohammad  Said;  in  I  reduction, 
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commentary  and  evaluation  by  Sarin  K 

Ha  mam  eh,  1-2,  Karachi,  1973. 

Al-Ilarawij  Kikth  td-Ahniyti  an  tiatf&iq 

afAdwiyu,  or  the  foundations  of  the  true 

Pmperties  of  Remedies.  Pub.  by  huyi  Se/^in, 

Frankfurt  am  Main:  Institute  for  the 

History  of  Arabic -Islamic  Science  at  the 

Johann  Wolfgang  Goethe  University,  1996. 

Ibn  al- bay  tar:  Kitah-at-Janiifil  Adwiya  al- 

Mufrada.  Sec  Herbal  Medicine1  section, 

[bn  al-YVafid:  Hi  tab  td-Ad\viya,  or  Ihe  Hook 

of  Simple  Drug*.  Pub.  by  A  It  mad  I  Jasan 

basaj.  Beirut,  I ebsmon;  Dar  al*  Kutub  al 

'llmiyaht200Q, 

Ibn  Sina:  Al-Qanunji  uf-Uhb.  See  'Hospital 

Development1  section. 

Ibn  Sina:  Kitab  a-Shifa.  See  'Ibn  Sinas  Bone 

Fractured  section, 

Al-Kindi:  Aqratwlhin,  or  Medial! 

Formulary.  Suleyinaniye  Library,  Ayasufya 

J6G3, 

Al-Kazi:  Krtofr  ai-Mansuri?  or  Lffoer 

(ifrfkursori^  "I he manuscript  was  written 

for  the  Iranian  prince  Abu  Salih  al-Mansur 

ibn  Ishaq  in  903.  The  National  Library  of 

Medicine,  USA  has  a  copy  of  this  book 

which  has  a  diagram  of  vent  lie  les  of  eel  Is 

in  the  brain.  The  copy  is  dated  17,h  century. 

Library  Number  MS  A  2&. 

Al  Zahrawi:  Al-Tasrif  li-maii  ajiza  an  a  I 

taalif  See  'Cleanliness'  section, 

European  Medicine 

Ibn  al-fazzar:  Zad  ai-Musafir,  or  Vie  Guide 
for  the  traveller  Going  to  Distant  Countries 
or  travellers  Provision,  known  in  Latin  as 
the  tfnfinmi.  Trans,  and  ed.  by  Gerrit  Bos: 
Pub.  London  and  New  York,  Kegan  Paul 
International,  2000, 

Ibn  al-Thahabi:  Kitah  al-Alah,  ur  Ihe  Hook 
pf' Water.  A  copy  of  the  man  use  ri  pi  is  kep! 
in  Tlemceii,  Algeria. 
Ibn  Nafis:  At-Shaniil  fi  al-Tihb,  or 
Comprehensive  Book  on  the  Art  of  Medicine. 
Istanbul,  Koprulu  Library,  1.  kisim,  nr. 
987/ L  Vatican  Library  306.  Ihc  National 


Library  of  Medicine,  USA  has  a  copy  ol  this 
book.entilled  Kiiah  alAhijiz,  and  Kitab  ut 
hlujiz  fit  id  'tihl\  or  ihc  ( .  ample  te  Hovk  on 
Medicine.  It  may  have  been  copied  in  the 
17lh  century,  it  has  a  diagram  "fan  *y*?  a"d 
visual  system  and  a  diagram  of  diagnosis  by 
pulse,  library  Numbers  MS  A  43,  MS  A  44 
and  MS  A  44.1. 

A I -Ma j  us  i:  Al-Kihalah  (lihb  id-  ^uyirn} 
fi  Kitab  Kami!  td-sina  ah  at-iihbiyah  al 
ma'rufbi-atMaiaki,  or  77ie  Royal  Honk, 
also  known  as  the  PantcgnL  Pub.  by 
Muhammad  ZaEir  Wafa'i;  Muhammad 
Rawwatt  Q«lL  ;ih jL  Damascus:  Wjjf.arat 
al  Thaqafah,  IW7.  Ihc  WelLnmc  "J  nisi 
Library,  London,  UK  has  two  copies  of 
this  book,  these  are  stored  in  the  Had  dad 
Col-lection.  Libraiy  Numbers  Wellcome  MS 
Arahic409and410. 

A I -Zahrawi:  Al-Tasrifti-mtin  tyiza  'an  al- 
raalif.  See  'Cleanliness1  section. 
Bernard  Quaritch  (Firm):  Andrie  Seienee 
and  Medicine:  A  Collection  of Mamiscripts 
and  I. arty  Printed  tkfoh  ftiusi  rating  the 
Spread  and  Influence  of  Arabic  Learning 
in  the  Middle  Ages  and  the  Renaissance. 
Bernard  Quaritch  catalogue  1 186,  London: 
Bernard  Quaritch  (1993?). 

Town 

Bookshops 

Ibn  al-Nadim:  bihristid-Uhnn,  or  Vie 
Catalogue  or  Index  of  the  Sciences. 
Suleymaniye  Library;  Seh id  Ali  Pasa  1934. 
A  German  copy  is  in  the  University  of 
Michigan  Library,  Near  Past  Division, 
Lihrary/Call  Number  P|  752 1.1 13  N14  I87L 
English  translation  hy  Bayard  Dodge,  New 
York:  Columbia  University,  1970. 

Fabulous  Fountains 

Rauu  Musa  Brolhers;  Kitab  id  hiyaltd- 
Hamiitsiytih.  See  'Trick  Devices  section. 

Public  Baths 

Ibn  Batluta:  Ai- Hilda,  or  The  journey.  Public 
Library  of  Cambridge  has  a  19"'  -century 
copy.  Library  Number  84(Ltf  Q7p  no.  I. 


World 

Planet  Earth 

A I -Batumi:  Kitah  al-Zij  al-Sabi\  or  De 
scicntia  stellarum  -  De  numeris  stellarum 
et  mot  thus,  or  Vie  Sahian  Tables.  Tunis, 
Zaytuna2ft43.  Cambridge  University 
Librai  y„  UK  Has  a  Latin  copy  coiled 
De  sclent  ia  Stella  rum  fiber,  cum  aliquot 
additivnihus  ItHinnh  Rcgkmioataui.  It  was 
published  in  Bologna,  1 64 5.  Library/Call 
Number  AJ tun s.6.64.4.  Al-Rattanfs  Kittib 
al-Zij  aFSabi  was  trans,  by  C  A  Nat  Hun, 
1899-1907. 

Al-Biruni;  Kilab  (i  ifrad  al -Maqalfi  amr 
al-azlal  or  Shadows  or  Guomouics.  India, 
Patna^  Oriental  Public  Library  at  Rankipore, 
246K/36. 

A3  liiruiii. Al-Qamm  al-Mmudi  fil- 
hay'a  wu'i  mijiim,  or  Aiiis'in/fi:  Cation  on 
Astroiwfny  and  Astrology.  Suleymaniye 
Library.  Caiul!  a  b  1498. 
Ibn  Hozm:  Al-Fasl  fil-Mitlal  mi  nl-ahwa 
ndn-tuhal  or  Conclusion  on  tlit  Natkms. 
Ed,  by  Muhammad  Ibrahim  Nasir, 
Abdurrahman  L'mayra.  Jiddah:  Maktabatu 
Ukaz,  1982. Cairo,  1-5,  1317- 132 J  h 
( 1899-1903).  Cambridge  University 
Library,  USA  has  a  copy  of  this  book. 
Library/Cdl  number  Moh  121b.5tX 

Ibn  Yunus:  Al-Zij  at  Hakimi,  or  Ihe 
Hakemite  Tables  (not  all  of  whit  h  veems 
t"  Vuwe  sun  Pad'!   i.     <  jt-win,  "]  l-  livrv 
de  la  grandc  table  hike  mile,  in  Notices  el 
exfaulf,..  vii(lfl04K  16-240. 
Al-Khujandi:  Risala  fi  tashih  at- may!  wa 
*ard  at-halatt,  or  Treatise  on  Determining  the 
Declination  and  Latitude  of  Cities  with  More 
Accuracy  Ikintt,  Greek  ( Jrthodox  School 
Library  364/1. 

Surveying 

Maslania  al  -Mnjrili:  Rathat  Al  Hakim,  or 
Vie  Rank  of  the  Wise  Istanbul,  Ali  I  jiiiii 
Arab!,  2836/2. 

Earth  Science 

Al-Bu urn:  Kitah  Al-hnuahirfi  ManfatdF 


lawuhir,  or  Treatises  on  How  to  Recognize 
Gems  Library  ni  ihe'Topkapi  Palace 
Museum,  Ahmed  III  2047,  bd  by  Futft 
Sezgin.  brankfurtam  Main;  Institute  lor 
the  History  ol  Arabic -Islamic  Science  al  the 
Jobann  Wolfgang  Goethe  University,  201 1 L 
Al-Biruni:  Al-Qtmun  al-Masudi  fil-haya 
wa'l-mtjum.  See  Planet  hart hh  section. 
Ibn  Sina;  Kitah  a  Shifa'.  Sec  Ibn  Sinas  Bone 
bract u res'  .seel  ion. 

Ikhwan  al-SaJa  ( brothers  of  Purily): 
Rasiul  or  Epistles.  Vatican  library  ItiOS/l. 
Princeton  University  Library,  New  lersey, 
L'SA.  Libra i  y  Number  1 129  {Garrett 
Collection)* 

Al- Kindi:  Rkalaft  anwa  al-jawahir  al- 
thumuiah  wa  gtttiyriha,  or  Treatise  on 
Various  Types  Oj  Precious  Stones  and  Other 
Rinds  QfStoft&f* 

Vie  Letters  (Rasa  Hi  ofal  Kindi  al  falsafiyya. 
Ed.  by  M  A  H  Abu  Kidah,  Cairo:  Mafbaatti 
Hassan.  1973. 

Masavvayh:  Kittib  al-jawahir  wa-Siftitiha  wa- 
ji  ayyi  Batadin  Hiya.  wa-Sifat  til-Ghawwasiti 
wa-al-Tujjar  or  Gems  and  their  Properties. 
I  lie  Wei  Iconic  Trust  Library,  London,  UK 
bas  a  copy  ol  this  book,  published  in  Cairo 
in  1 936.  ll  is  also  published  by  Abu  Zaby: 
Al-Majma  al- lhaqafi,c.2WL  This  book 
has  been  translates!  as  Dispersed  Gems  on 
Perfumes  According  to  Their  Properties  and 
Quarries  Where  '[hey  Were  Found.  Library 
Number  Wellcome  MS  Arabic  46#  (part  of 
the  Haddad  Collection). 

Natural  Phenomena 

Al  Riruni:  Al-Qamm  al-Masudi  fil-haya 
wal-mtfum.  See  Planet  Earth1  section. 

Ibn  al- Hiii  I  ham:  Kittib  af-Man&tin  or  Book 
of  Optics,  See  *  Vision  and  Cameras1  section. 

Ibn  Hazm:  Al-Faslfil  Milial  SeeTlanet 
Earth'  section. 

AJ- Kindi:  Risala  ft'l-illa  al-fu'ila  lil-madd 
wakl-jazr,  or  Treatise  on  the  Efficient  Cause 
of  the  Tidtil  Flow  and  Ebk  Oxford,  Bodleian 
Library,  I  877/ 1 2. 
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Al-Kiudi;  Risala  fi  'illat  til-fawn  id  ttznuj 
ailadhhi  yura  fil-jawivfi  jihat  al-samu,  or 
Treatise  on  the  azure  colour  which  is  seen  in 
the  air  in  the  direction  of  the  heavens  and 
is  thought  to  he  the  colour  of  the  heavens, 
Sukyinaniye  Library  Ayasofya  4832/2. 

Geography 

A3  Hakri;  Kitab  ai-Musalik  wa'l-Mamalik, 
or  Book  of  Highways  ami  of  Kingdoms. 
Cambridge  University  Library  UK  has  the 
original  text  ol  ihe  book  by  Abu  L'bayd  Al 
Bakri  ( L04U-_(W4).  J  he  book  also  contain* 
translations  in  I  at  in  and  Polish,  published 
in  1946.  l.ihrary/Call  number  5W:01,b,  1 7J. 
Al-Biruni:  Alberums  hid  in:  An  Account 
of  the  Religion,  Philosophy  Literature, 
Geography,  Chronology,  Astronomy 
Customs  Laws,  and  Astrology  of  India 
about  AD  1030,  vol,  I  II.  Trans,  by  Edward 
C  Sachau;  ed.  by  Luat  Sezgin.  Erankturi; 
[nstitui  fiii  Gcschichteder  Arcihi_ch- 
fslaniischeu  W'issensthaften.  1993. 
Al-Biruni.  f  he  Determination  of  the 
Coordinates  of  Positions  for  the  Correction  of 
Disiattees  Between  Cities:  A  Translation  from 
the  Arabic  ofAl-Binout  hi  tab  tahdid  nihayat 
al  amakin  litasluh  masafai  ai-masaktn.  Ed. 
by  hsal  Sergin;  pub.  by  My /en  Amawi, 
Carl  Ehrig-Eggert,  Fckhurd  Neubaucr. 
Frankfurt:  J  nstitui  iurGeschichtcder 
A rabisch - Isl a m i schei i  Wi ssens  chaften . 
1992. 

Ibn  al-Nadim:  Fihristal-Ulum.  See 
'Bookshops'  section. 

Ibn  Jubayr:  Rihtat  Ibn  Jubayr.  See  Hospital 
Development*  section, 

A I  hkislz  Nuzhat  at- Mttshtaqfi  khtirakai 
Afiitj,  See  Dams'  section. 
Mahmud  Kashgharli:  Dimnu  Lugat-it 
Turk,  or  Compendium  of  Turkish  Dialects. 
Istanbul  1915-1917. 

Al  Jahiz;  Kitab  at- Buldan,  Baghdad: 
Malbaat  al-Hukumah.  I<J7Qr 
Al-Khwarmni:  Kitab  Sural  al-Ardh  min 
al-nuidun  waT jihal  wal-bihar  wa't-jazair 


wa'l-tmhu.  or  Book  of  Geography:  A  Picture 
Book  of  th?  tarfh,  Cities,  Mountains*  Seas* 
islands,  and  Rivers  or  7  he  Form  of  the  Earth. 
German  translation  entiled  Das  Kitah 
Suna  ui  anir  des  Abu  da  far  Muhammad  ibn 
Musa  al-Khuwarizmi,  henm$g.  I'nikum  des 
Bibliotheque  de  lbt  iiuve rsite  et  Regional*  in 
Strasbuig  {Cad.  4247)  mn  Hans  v.  Mzik. 
Wina.l_M5h.-Wk  n  1926. 

Al-Muqaddasi:  Ahsan  al-Ttujasimfi  MaVifitt 
al-Aqaiim.  See  'Libraries  section, 
Al-Yaquhi:  Kitab  at -Haitian,  or  Book  of 
fxiimlrics-  Istanbul  University,  Islam 
Araslirmalan  Library,  1262,  and  Yale 
University  Library.  USA,  I  ibrary/Call 
Number  Geography.  Folio  1*4737. 
Yaqut:  Ma  jam  al  Buldan,  or  Dictionary  of 
Countries   1-5.  E  kin  it,  1 374- 1 376  h  (1955- 
1957).  Cambridge  University  Library,  USA 
has  a  copy  of  this  book,  dated  1^)6  and 
published  in  Kgypt.  I.ibrai  y/Class  number 
Moh._l80.lxl. 

Maps 

A I  Id  risk  Suzhat  at-Mushtaqfi  'khtirakal- 
Afai],  See  'Dams'  sect  in  nr 

Piri  IV  iv  Kitnh  i  ttnhriye,  nr  Ihr  Book  of 
Sea  Lore  or  Vie  Book  of  the  Mariner  nr  The 
Naval  Handbook.  Hd.  by  Ertugrul  Zekai 
Okie;  transcription  Vahil  Cabuk;  Turkish 
text  Vahil  Cubuk/fulay  I  hi  ran;  English 
text  Robert  Bra^ner.  Ankara:  Culture  and 
tourism  Ministry  19K8.  Istanbul  Koprulu 
Ahmed  Pasa,  17L  172. 

Travellers  and  Explorers 

Abu  al-Eida ;  Tat{wim  al  Buldath  or  Survey 
oft  '.outlines.  Library  ot  the  Topkapi  Palace 
Museum,  Ahmed  III  2R55,  Bodleian 
Library  Oxford,  UK  has  several  copies  of 
this  book  from  thf  IHr1,  century. 
Al  Biruni:  Tahdidu  nihayat  al-amakm  lit- 
tashihi  masajat  ul-masakin.  Ed.  by  Fuat 
Se*gin;  pub.  by  Ma/en  Anuiwi.  Carl  Ehrig- 
EggerE,  Eckhard  Neubauer.  Frankfurt: 
InstiEut  fur  Geschiehte  der  Arabisdv 
kJamischen  Wissenschaltena  IW2. 


Ibn  Hattuta;  At  Hilda.  See  'Public  Baths" 

action, 

ibn  Juhayr:  Rihttit  Ibn  !ubayr.  See  "Hospital 

Development*  section. 

Ibn  Khurradadhbih:  At-Masalik  ival 

Manndik,  iir  Httok  of  'Roads  and  Provinces, 

or  /  £•  fivre  des  routes  el  des  provinces.  Ed. 

by  Casimir  Harhier  de  Meynard  -  J  A  (6).  5, 

1B65,  5-127;  rt  cd,  by  Fuat  Sezgin,  1992. 

Cambridge  University  Library,  USA  has  a 

copy  of  I  his  book,  tinted  !Htf9.  library /Class 

Number  Mob.2SO.cJ8. 

Al-Muqaddasi:  Ahsau  al-  Taqasim  fi  Mar  (fat 

at-Aijirfim.  See  'Libraries'  section. 

Al  V'iitjubi:  Kitah  al-Buldan,  See 

'GtOgrap  by"  sect  ion . 

Yaqul:  Mujiim  id  Huldan.  See  'Geography* 

section. 

Navigation 

Al-Masudi:  Muruj  id  dhahab  wa  Maadin 

al-ftiwhar.  See  "Agricultural  Revolution* 

section. 

Al-Qlbjaqi:  Kilab  Kanz til-'iujjarfi 

nmrifat  al-Ahjar.  or  Ihe  Book  of  Treasure 

for  Merchants  who  Seek  Knowledge  of 

Stones.  The  book  was  written  in  1282  and 

dedicated  to  Suit  mi  Qalaun.  ft  is  referred 

to  and  discussed  in  R  A  Rosen  leld  and  R 

lhsanogluT  Mathematicians,  Astronomers 

ami  Other  Scholars  of  Islamic  Civilisation 

and  their  Wvrks  (7th  IVlhc.l  Istanbul: 

IRCICA.20U3.No.M9. 

Piri  Rcls:  Kthib  i-Bahriye.  See  'Maps 

section. 

Weaponry 

Ibn  Aranbugha  al-Zyrdkash:  Armoury 
Manual  tJ,  by  Fuat  Se/gin.  Reproduction 
from  MS  Istanbul.  Library  of  the  Topkapi 
Palace  Museum,  Ahmed  III  M6*J  (fok 
35a-59a),  Frankfurt  am  Main,  Institute  for 
History  of  Arahik  Islamic  Science  at  the 
Johann  Wolfgang  Goethe  University,  2UG4. 
Al-Rammah:  Kit  ah  Al-Furusiyya  wa  Al-Ma- 
nasib  AL  Ihtrhiyya,  or  Vie  Book  ofHorse- 
nutrtsliip  and  Ingenious  War  Devices.  It  is 


alsocalkd  Tub  fat  al-Mujahidinfi  at-Amal 
hi'l-Mayadin.  Sulcymaniye  Library;  Aya- 
sofya  3799  and  Nurosmaniye  I ihrary  2294. 
Omeri;  A  Muslim  Manual  of  War,  or  Tafrij 
al-kurubfi  tadhir  al-hurub.  Ed,  and  trans. 
by  George  T  Scanlon,  Cairo;  Ihe  American 
University  at  Cairo.  1 96 1 . 

Social  Science  and  Economy 

Ibn  khaldun:  Al-Muqaddimahr  or  Ihe 

Introduction.  Istanbul  University  Library, 

Arabic.  2743,  K.1S.  The  Library  of  Congress, 

USA  a]  so  has  a  copy.  Library /Call  Number 

0.16.7.123.1879. 

Ibn  Khaldun.  'Ihv  Muqaddimah:  an 

Introduction  to  History.  Ed.  by  N  J  Dawofrd; 

trans,  by  Franz  Rosenthal.  ]  on  don: 

Rout  I  edge  and  Kegan  Raul,  1^78, 

Post  and  Mail 

Al  N'uwayn:  Nihayat  al-Ambfi  bunumd 
Adub.  See  "Water  Management1  section. 

Universe 

Astronomy 

Al  Battanl:  At-Zij  al-Sabi.  See  Planet  Earth' 
section, 

Al  Hi  n i  ii  i:  Kit  ah  ai-Tafhim  li-awa'il  sinaat 
al-tanjim,  or  Vie  Book  of  Instruction  hi  the 
Elements  of  the  Art  of  Astrology.  I.d.  by  I  uat 
Sezgin;  trans,  by  R.  Ramsay  Wright.  Frank- 
furt: Institut  fur  Geschi  elite  der  Arabiseb- 
lslamischen  Wissenschaften,  I99B, 
Al-Farghani:  Kitah fi  Hawkat  al-Samawiyah 
Wti  fawanii  ibn  al  Nujum,  or  Compendium 
of  Astronomy.  Suleymaniye  Library, 
Ayasofya  2H4  3/2. 

A  I-  i  ar^hani  and  A 1- Bat  tan  i:  Texts  and  Stud- 
ies, Collected  and  Reprinted  by  I  uat  Se?.gin 
In  collaboration  with  Mazen  Anunvi,  Carl 
Ehrig-Eggert,  Eckhard  Neubauer.  Frank- 
furt: Institut  fiir  Gest  hidUc  der  Arabisch- 
Islainischen  Wissenschaften,  199S, 

Ihn  al-Shatir  al-Muwaqqit:  Kitah  Nihayat 
al-stdfi  Tashih  at- Usui  or  Limit  of  Desire  in 
Correcting  Principles.  Cairo,  Teymur  riyada 
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U>n  Rushd:  Tahafut  al-Tahafat.  or  Ihf 
Incoherence  $the  Imoherena\  Pub.  in 
Cairo,  IJ03  h  (IS86). 

Jbn  Yunu*:  AiyAj  tit-Rabir  al-Hakhni}  m  the 
Hiikemite  Tables.  See  Thnct  LartlV  sec  linn. 
Al-Zarqali;  Kitah  al-amal  bi'l-sfifiha  al 
Zijiyya,  ur  Book  of  Operations  by  Means  of 
Tympummi  ofZijus.  Suleymaniye  Library, 
Fsad  Lfendi  2671/1. 

Observatories 

Abu  Man  sour:  A/  Zjj uil  Mumluhan,  or  77iifc 
Verified  Tables.  Spiiin,  EscoriaL  Library  of 
the  St  Laurenti us  Monastery  II,  927. 

Astronomical  Instruments 

Al-Battank  Ab'Zij  al -SnbL  See 'Planet  Earth1 
section. 

Al-Halabii  Bughyat  at Tidal?  fllhmal  bfl  rtih 
iil-mtruhib,  or  Aims  of  Pupils  on  Operations 
with  the  Quadrant  of  Astrolabe,  Leiden, 
1 1 1  i versify  I. ibr  i  ry  1 00 1  /S. 

Al-Hamawi:  Ad  Durral-Ghuribfil  luual 
hi  daimt  at-tayyih.  or  Ran  Pearls  on 
Operations  with  the  Orel?  for  finding  Sines, 
Leiden,  University  Library  L87b/4, 
faz  a  I  -Din  al-Wafai:  AhNujum  al Zahirat 
fi  amul  bfl  rub  fibMiuputarat,  or  Pvitliant 
Stars  on  Operations  with  the  Ahmtaintar 
Quadrant  Suleyir^niye  Library-  Katih  344  H. 
lahir  ibn  Allah:  Kitah  at-ihuu,  or  Book  of 
Cosmology 

J abir  ibn  Allah:  Islah  al  Mafistk  or 
Correction  of  the  Almagest  of  Ptolemy 
Berlin.  SlaaLsbihliothek   State  Library  5653. 
Al  -  K  huj  a  n  di:  A  I-  Talwih  !i  -Asmr  t  il-  7i  i  tufih. 
See  'Hospital  [  >evelopmcntfc  section, 
Shihab  ill-Din  a|  ELimaui:  Masait 
Ihuuhisya,  or  Geometrical  Problems.  Cairo, 
Riyada694. 

Al-Suh:  Suwar  al-Kawuklb  td-'fliabit¥  or 
Hook  of  Fixed  Stars.  A  I  T^-century  Arabic 
copy  is  kept  at  Suleymaniye  Library,  Fatih 
3422,  and  the  Library  of  Congress,  USA. 
Taqi  al  Din:  Turiuf  al-Saniyynfi  al-Alat  at 
Ruhtmiyya.  See  'Raising  Water  section. 


Astrolabe 

A I  Biruni:  Al-lstiah  fi  Sanai  al-Usturiabc, 
Turkey;  Diyarbakir  Public  Library;  403/3. 
Al  Ritruji:  Kitubai-Hayhb  or  Kitah  til- 
murtaish  fil-hayh,  or  Book  of  Cosmology 
Library  of  the  Topkapi  Palace  Museum, 
3302/1.  A  16" -century  Latin  translation 
of  the  manuscript  is  kep*  at  Cam  bridge 
University  Library,  LJK, 
A I  ■  Farphani:  Kitah  fi  stiuat  al  astrolabe. 
Turkey,  Knstamtmu  Public  Library,  794-5. 
A I  Larghani:  Kihtbfi Harakat  al  Sumawiyab 
u  a  Jawami  lim  al  Nujum*  See  'Astronomy* 
section. 

fbn  Isa:  Risalafi  at-Ustarlak  Vatican 
Library,  Cod  id  Borgia  ni  Arabi  217/3, 
Jama]  al-Din  al-  EariuJ;  Risatafi  ma'rifat  at- 
Taqivim  wa  nairifat  al-usturlah  wti  mawwqit 
wa  lihn  ahkam  td-Nujum.  Vatican  Library 
1398/3. 

MashaAllah:  Al  Kitah  al-mahif  bi'l- 
stihf  will  ishrin,  or  Ihe  Hook  Known  as 
Twenty-Seventh,  or  De  sdentia  motus 
orbis.  Masstditdae  de  seieutia  motus  arbis. 
Norimberpae,  1504;  and  Massahalhw 
de  dementis  ei  orbibus  eoelisit tints, 
Norimber^at.',  lS4y. 

MashaTUlah:  Kitub  stmat  at-otturiahat  waT 
ama!  hihti,  or  Hook  on  the  (^msf  ruction 
of  Astrolabes  and  their  Operations,  or  De 
compositional  utilitate astwlabit 
Al-Zaqali;  Kitah  al  a'mtd  bH-safiha  al- 
Zijiyyn  See  Astronomy'  section. 

A  r  mi  Mary  Sphere 

Dawud  ibn  Su  I  ay  man:  Kitah  dhat  ul-hnlaq> 

in  Book  on  the  Armillarv  Smnr.  i  .iin\ 
Miqat969/la. 

Jabii  ibn  A  Hah;  Isltdt  al-Majtsti.  See 
"Astronomical  Instrument*'  section. 

Lunar  Formations 

Abu  al-FW:  Mukhta.Mir  Tankft  Al  Busbar, 
Or  Concise  History  of  Humans.  Turkey, 
Cl>i  urn  I  ktsan  Pasa  Public  Library  1 178, 
Abu  al  Fida:  laipvim  at-Butdart  See 


"Travellers  and  Explorem  section. 
MushaAllafr  Ai-Kiltih  td-mtirufbi'l-$abi¥ 
hw-7  ishritu  See  Astrolabe1  section. 
Ma*haA]hsh:  Kitab  sanUt  al  asUirtidmt  wal- 
aimd  hilm.  Set-  'Astrolabe  section* 
Al-Suh:  Suwiir  td  Ktmwkib  id-' I  habit  See 
'Astronomical  Instruments  section. 
Al-Tusi:  Taraunti-i  Kituh-i  Suwnrtd- 
kawakib.  Suleymaniye  Library,  Ayastilysi 
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Al-Tusi:  Al-Ttuihkirafi  ai-Hityd.  Vatican 
Library  319/ 1. 

LJlugli  Beg:  Al-'/ij,  or  Astronomical  Tables. 
Suleymuniye  Library.  Ayjiolya  1(^2. 

Stars 

Ai-Stitv.  Sinvor  nl-Ktiwiikih  til-Thobit  See 
lAslninoinical  Instruments'  section- 
Flight 

Al-Kirdiuvsi:  Slitihuumh,  or  Book  of  Kings, 
Ankara  National  Library;  B  S30.  The 
Rod  lei  an  Library,  Oxford.  UK  has  a  copy 
of  this  hook,  dated  from  the  I  S,h  century. 
Ihcre  wa,s  another  17"' -century  copy  for 
sale  at  Bon  hams  A  Lie  t  ions,  London,  UK  on 
<S  April  20(16.  11  remains  with  the  private 
seller. 

Ibn  lubayr:  Rihlat  Ibu  frdwyr.  See  Hospital 
Development  section. 
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BBC  2  ( 16  February  21)04)  What  the 
Anc tents  Did  for  Us:  7ft  e  Islamic  World, 

Channel  4  TV  (5-iy  August  2005)  An 
Islamic  History  of  Europe, 

Ellis,  John  (1774)  A>?  Historical  Account 
of  Coffee  with  an  Engraving,  and  Botanical 
Description  of  the  Tree:  To  Which  arc  Added 
Sundry  Papers  Relative  to  It*  Culture  and 
Use*  as  an  Article  of  Diet  and  ofi^ommerce. 
Fdwan!  Hilly  ami  Charles  Dilly,  London. 

Fried  ma  nn  D  and  Cook*  ba  A  Miscellany. 
www.dav  id  J  f  riedman.  coin  ^Mcd  i  c  val/ 
m  i  scellany  _  pdf/  M  iscella  ny.  ht  m, 

Hart-  Da  vies,  Adam  (2004  J  What  the  Past 
Dili  for  i%  A  Hricj  History  of  Ancient 
Inventions,  BBC!:  Books. 

I  indbcrg,  D  C  (19H3)  Studies  ht  the  History 
of  Medieval  Optics,  Yarorium,  London, 
Lindberg,  D  C  (1996)  'The  Western 
Reception  of  Arabic  Optics'  in  R  Hashed 
(edj,  Encyclopaedia  of  I  fistory  of  Arabic 
Science*  Routledge,  London, 

Omar,  S  B  ( 1977)  Ihn  ai- Hay t hams  Optics. 
Bibliothtva  IsLmikii,  (  hu^o. 

lUv,  Hans  ( 1999)  ~lhc  Human  Comedy  of 
Chess.  Russell  Enterprises, 

Supievii,  Natasha  (2001)  Ihn  al  ffaytlmm, 
the  Muslim  physicist. 
www.Musliiiillerila^e.Limi. 

School 

Al-Ghazali,  (2000  ed.)3  Dear  Beloved 
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Abd  al- Malik  ibn  Mar  wan  (l\64  6-705);  the 
fifth  caliph  who  ruled  from  Damascus  (685- 
705). 

4Abd  al  Rahman  I  [I  (H9I    961);  the  caliph  of 
Cordoba,  Spain  (912-%  3 );  a  man  of  wisdom 
and  pat  re  in  of  arts;  founder  of  Madinat  al- 
Zahra  (a  city  now  in  ruins)  on  the  outskirts  of 
Cordoba. 

Yahya  ibn  Abi  Mansuur  (yrh  t  eniury); 
Baghdad,  Iraq;  astronomer  at  the  court  of  al- 
Mn1  mini.  He  compiled  the  so  called  At-Zij  al 
Mumttihtin  or  The  Validated  Zij. 

A  bu  Abdu  I  la  h  al  Bakr  i  ( I  ( "  I  -  i    ]  t  j  LM ) ;  I  hie  [  va, 
Spain;  geographer  and  historian. 

Abu  al-PidaT  ( ]  273- 1331);  HamaT  Syria; 
geojjr cipher  and  astronomer, 

Abu  al-Wafa\  Mohammed  aJ-Botizj an i  (940- 
998);  hu/uaj,  Baghdad,  Iraq;  mathematician, 
astronomer  and  geometrician. 

Ad-Dakhwar  (early  I3,h  century);  Aleppo, 
Syria;  physician  al  a  I  Nun  Hospital. 

Adelard  of  Bath  (c  IDSO-c.  1 160);  Bath, 
1  inland;  mathematician,  phi  lose  jpher. 

Albertus  Magnus,  also  known  as  Alberl 
I  he  G  reat  ( 1 206   1 2 8n ) ;  Ra  vari  a  >  Ce  miany ; 
scientist,  philosopher  and  theologian. 

Alfonso  Xt  also  known  as  Alfonso  the  Wise 
(122 1-1284);  Spanish  king  uf  Gist ik  and  Leon 


(1252   1284);  son  ii  nd  successor  of  T  erdinan  d 
III, 

ATthimede*  <2tf7  212  BCEfc  Syracuse,  Sicily; 
astronomer. 

Aristotle  ( 3  H3 -3  22  BCli);  Stagirus,  Greece; 
philosopher. 

Roger  Bacon  (1214    1292)-  llchesicr,  I  inland; 
physicist,  chemist  and  mathematician. 

A I  Baghdad! ,  real  name:  Abu  Mansur  Ahr  al 
Qahir  ibn  Tahir  ibn  Muhammad  ibn  Ahdallah 
al-Tamini  al-Shaffi,  known  as  Ibn  Tahir  {9W- 
11)37);  Baghdad,  Iraq;  mathematician, 

Banu  Musa  brolher*  (9lh  century);  Baghdad, 
Iraq;  Ibn  Musa,  fa  far  Muhammad  ibn 
Shakir  ( HOC" -87  3);  geometry  and  astronomy. 
Ibn  Musa,  Ahmed  ibn  Shakir  (805-873); 
mechanics;  Ibn  Musas  Al  Hasan  ibn  Shakir 
(810-873);  geometry. 

A I  Kalian  i  Abu  "Ahdallah  Muhammad 
ibn  Jabir,  famously  known  as  Albalegnius 
(H5K-y29);  born  in  Harran.  Turkey  and 
worked  in  Baghdad,  Iraq;  astronomer  and 
mathematician. 

Baybars.  al  Malik  at-Zahir  ktikn  al-Diii 
Bay  bars  al-Bundu-qdari  ( 1223-1 277);  SolhaU 
Turkey;  Mamluk  sultan  who  rose  to  power 
from  being  a  slave,  ruled  Hgypt  and  Syria 
( 1 2u0  1 277);  defeated  the  Mongols  at  Battle  of 
Ayn  JaluL 


Al  BirunL  Mohammed  ibn  Ahmed  Abu  I 
Rayhan  (973-1050);  Han  an,  Turkey; 
mathematician,  geographer,  pharmacy, 
medicine,  physics  and  earth  science  scholar. 

Al  Bitruji,  Nor  al  Din  ibn  Ishaq  (dl204)fc  also 
known  as  Alpetragius;  Morocco  and  Seville; 
astronomer. 

Tycho  Brahe  (1346-16*)!);  Skanea  Denmark; 
astronomer  and  engineer. 

N  kola  us  Copem  it  us ,  M  i  ki  >laj  ki  sper  n  i  k 
or  Nicolaus  Koppcrnigk  (J 473- J 543); 
I  horn  ("  Ibrun),  Poland;  astronomer  and 
mathematician. 

Al-Dimashqi  ( 1 256-1327};  Damascus,  Syria; 
traveller  and  explorer 

Al-Dinawark  Abu  Hani  fa  (d.895);  Andalusia, 
Spain;  botanist, 

Edward  T  ( 1 239- 1307);  king  of  England 
(1272   1 31)9);  went  on  crusades  to  Acres 
(1271- 1272);  on  his  return  he  built  castles  on 
the  Muslim  plan,  using  the  barbican  design. 

Queen  Eleanor  [1244  1290):  Castile,  Spain; 
daughter  of  Fernando  tJ  I K  king  of  Castile  and 
Leon;  she  married  King  Fdward  I  of  England 
in  1254. 

EucHd(32SRC-Zfc5RC);  Alexandria,  Fgypt; 
mathematician. 

Al-FarabL  Ahu  Kasr  {#70-950),  aho  known 
as  Alpharabius;  near  Farab*  Khazakhslan  but 
flourished  and  worked  in  Iraq;  philosopher 
and  music  theorist. 

Al-Farghani,  Ahc-al  Abbas  Ahmad  ibn 
Kathir,  known  as  Alfraganus  (d*t6l );  Fargha- 
na.  Transoxiana;  astronomer  and  surgeon. 

Muhammad  al-Fatthh  famously  known 
as  Mehmed  II  oral-Fafih  [1432- 1481); 
Adnanople,  Thrace,  Turkey;  Ottoman  sultan 
who  ruled  from  Constantinople  ( 1 45 1  - 1 4tf  t  )i 
conqueror  of  Constantinople. 


AI-Fa/.anp  Ahu  Abdullah  Muhammad  ibn  Ib- 
rahim (d.c.777);  Kundu?,  Alghanistan;  math 
emalician,  philosopher,  poet  and  astronomer. 
The  first  Muslim  astronomer  to  construct 
astrolabes. 

Leonardo  Fibonacci  ( 1 170- 1250);  Pisa,  Italy; 
mathematician. 

hilima  Al  Fihri  f9:"  century);  nicknamed 
Urn  al-Banin  or  the  mother  < if  children;1  Fez, 
Morocco;  art  and  building  patron*  founder  of 
al-Qarawiyin  University,  Fez. 

Al-Firdawsi,  Abu  al-Qasini  Mansur  (940- 
1020);  Korasan,  Iran;  historian  and  chronicler. 

Frederick  II  ( 1 194-  J  250k  king  of  Sicily 

1 1 198-1250);  Roman  Fmperor  ( 1220-1250). 

Galen,  Claudius  (c,  1 3 1   206);  Ftrgarnum, 
Greece;  physician. 

Gerard  of  Cremona  U  1 114-11^7); 
Lombard};  Italy;  translator 

Al  (iliafiqi,  Muhammad  ibn  Qassoum  ihn 
Aslam  (d.l  165);  physician,  eye  surgeon  and 
herbalist. 

Al  Ghai^lir  Ahu  t  lamed,  known  in  the  West 
as  Alga/el  ( 1.058-1 128);  Khorasan,  Iran; 
philosopher  aod  theologian. 

Al-Hakam  I  ruled  Cordoba  (796-823). 

A I  Hakam  II  (915-978);  Cordoba.  Spain;  son 
of  Abderrahamn  ill;  ruled  al-Andalus  from 

96]  to  97ft;  famous  for  his  library. 

Ahmad  al-HaUbi  (d  1455);  Aleppo,  Syria; 
astronomer 

Abu  Bakr  ibn  al-S^rr^i  al-llamaw!(d.l328/9); 
Hama,  Syria;  geometer,  astronomer  and 
engineer. 

Al-Hanbali,Taqi  al  Dm  (1236-1328);  Htfrran, 
Turkey;  theologian;  Quranic  exegesis  (tafsir)i 
hadilh  and  jurisprudence, 

Abu  Ishaq  Ibrahim  ibn  Ishaq  al  Harbi  (d.285); 


A  TJnntsimd  Years 
ofSchciarsfiip 


m 


A  Uiousanii  Years 
of  Scholarship 


If 


Baghdad,  Iraq;  prominent  companion  and 
theologian  of  the  I  lanbali  School  of  Thought. 

Harunal  Kashid  (766  809);  ihe  fifth  Abbasid 
caliph,  who  ruled  from  Baghdad  (786-8091. 
He  is  famuusly  known  for  his  good  relations 
with  (Charlemagne,  lo  whom  he  sent  a 
delegation  with  gifts  including  a  hydraulic 
organ. 

Ila/arfen  Ahmed  Celehi  f  I7lh  century);  Is- 
tanbul, Turkey"  pilot  flying  in  1638  from  the 
(.  batata  Lower  near  the  Bosphorus  in  Istanbul, 
landing  on  the  other  side  of  the  Bosphorus, 

Henry  VIII  ( 1491-1547);  king  of  England 
{ 1509- 1 547),  second  son  and  successor  of 
Henry  VII 

Hipocrates  u  Aw-  377  \XT)\  Kos  island 
i  ireece;  physician. 

Hunaynibn  Ishaq,  al-'Ibadi  (808-R73}; 
Baghdad,  Iraq;  member  ol  the  I  louse  of 
Wisdom;  translator  of  Ci reek  work  into  Arabic; 

physician. 

Ibn  Abi  Usaybfah  (d.1270);  Damascus,  Syria 
(practised  in  Egypt);  chronicler  of  physicians 
and  pharmacists;  physician  and  oculist. 

Ibn  AqilT  Abu  Al  Wafa  All  (10-10-1119); 
Baghdad*  Iraq;  theologian  of  the  Hanbali 
School  of  Thought  and  humanist. 

Ibn  al-Awwam  ( 12rh  century);  Seville,  Spain; 
agriculturist. 

tbn  al  Bay  tar,  Abu  Muhammad  Dia  al-Din 
Abdullah  ibn  Ahmad  ( 1 197-1248);  Malaga, 
Spain;  physician,  herbalist,  pharmacist  and 
botanist 

Ibn  al  Faqih,  al-Hamadhani  ( I01h  century); 
Baghdad,  Iraq;  geographer  and  iravdk'r, 

Ibn  al- Ha  if  ham.  Abu  All  al- Hasan  (965- 
1039),  also  known  as  Alhawen;  Syria,  Egypt  j 
physicist  and  mathematician. 

tbn  al-Hajj,  Muhammad  ibn  Muhammad* 


Abu  Abdullah  (1258-1136);  Fez,  Morocco; 
educationalist  and  theologian. 

Ibn  al-Jazzar,  Abu  Jalar  Ahmad  b  Abi  Khaiid 
(c.855-955);  AKQayrawn,  Tunisia;  physician. 

I  hi  i  al-Nadim.  Abu  at- Far  a  j  Muhammad 

ibn  Ishaq  ibn  Muhammad  ibn  Ishaq  (10'" 
century);  Baghdad,  Iraq;  bibliographer  and  the 
author  of  the  Kitah  al-Filnist;  bookseller  and 
calligrapher. 

Ihn  al-Quff  Abu'l-Faraj  ibn  Yacqub  ibn 
Ishaq  Am  in  al  Qawlaal-Karaki  (1233-1286); 
Damascus  physician. 

Ibn  al-Saffar,  Abu  al-Qasim  Ahmed  ibn 
Abdallah  ihn  Omar  al- Chalk]  i,  best  known 
under  the  name  of  Ibn  al-Saffar,  meaning  'son 
of  coppersmith'  (d.l035)fc  Cordoba,  .Spain; 
mathematician  and  astronomer, 

Ibn  al-Shatir  al-Muwaqqit  { 1 304  - 1 373); 
Damascus,  Syria;  astronomer  and  timekeeper 
at  the  Umayyad  Mosque  of  Damascus, 

Ihn  al  Thahahii  Abu  Mohammed  Abdellah 
ibn  Mohammed  al-Azdi  (d.l033);SuharT 
(  hnan:  pin  sic i an  and  encyclopaedist, 

Ibn  al-Waiid*  Abual-Mularrif  abd  al- Rahman 
{1 008- 107-1),  also  known  as  Abenguefit; 
Tokdo,  Spain;  physician  and  pharmacologist. 

Jbn  Badis,  j  I -Muizz  (1007- 1061);  Tunisia; 
historian,  scientist,  chemist  and  ruler  of  Nor  I  h 
Africa  (1016-1062). 

Ibn  Bajja,  Abu  Bakr  Muhammad  ihn  Vahya 
ibn  as-Say'igh,  known  as  Avempace  in  the 
West  (d.l  138);  Saragossa.  .Spain;  philosopher 
and  physician, 

Ibn  Bassal,  Abu  Abd  Allah  Muhammad  ibn 
Ibrahim  af-Tulaytuli  (1085);  Toledo,  Spain; 
botanist,  agriculturist  and  gardener. 

Ibn  Battuta.  Abu  Abdullah  Muhammad 
(1304-1368/70);  Tangier,  Morocco;  traveller, 
explorer  and  chronicler. 


Ibn  tadlati,  Ahmed  E  H)lh  century);  Haghdad* 
Iraq;  explorer,  traveller  and  chronicler. 

Ibn  Firnas,  Abbas  (d887);  KnrakTakrna, 
Spain;  humanitarian,  technologist  and 

chemist. 

Ibn  Hawtjal  Abu  A I  Qasim  Muhammad 
(920-  yy()j;  Nisi  his,  Iraq;  explorer,  traveller  and 
chronicler. 

Ibn  Haz.m,  Ahu  Muhammad  "Ali  ibn  Ahmad 

ibn  Sa'id  ( 9M - 1 064);  Cordoba,  Spain; 
theologian  and  man  of  letters. 

Ibn  Isa,  Ali  ( lt}lh  century);  a  bo  known  as  Jesu 
I  hily;  Baghdad.  Iraq;  physician  and  oculist, 

Ibn  Jubayr,  Abu  al-Husayn  Muhammad  ihn 
Ahmad  ihn  Jubayr  ( 12th  century h  Granada, 
Spain"  traveller,  explorer  and  chronicler. 

Ibn  Juljul  al-Andalusi  (c.9'13);  Cordoba* 
Spain;  physician*  herbal isl  and  pharmacist. 

AJi  ibn  Khataf  a  I  Shakkav  <  1 1 M  century); 
Toledo,  Spain;  an  apot hecary  or  herbalist, 
astronomer 

Ibn  Rhaldun.  Abdal  Rahman  ibn  Mohani 
mild  (1532- 1406);  Tunis*  Tunisia;  sociologist, 
historian,  philosopher  and  economist, 

Ibn  Khurradudbbih  (S20-  912);  Baghdad 
Iraq;  geographer  and  director  of  I  tie 
government  postal  service  in  Baghdad, 

Ibn  Majid,  Shi  ha b  al-Din  Ahmed  al-Najdi 
(I AM-  1 4.171;  NajdK  Saudi  Arabia;  navigator, 

Ibn  Mn<]la,  Abu  Ali  Mohammed  (866-940); 
Baghdad,  Iraq,  Abbas  id  vizier,  calligraphy 
and  one  of  the  inventors  of  the  Naskhi  script. 

Ibn  Nafis,  Abu-Alhassan  Alauldin  Ali  ibn  Abi 
1  [a/m  al-Qurashi  (1210-1288);  Damascus. 
Syria  and  flourished  and  worked  in  Cairo, 
Egypt;  phyKicia.il  and  discoverer  at  the 
circulation  of  the  blood, 

Ibn  Rushd,  Abu  1  Wiilicf  Muhammad  al- 
QurtubiT  also  known  as  Aver  rocs  ( 1 1 26- 1 1 98); 


Cordoba,  Spain;  philosopher,  physician, 
humanist  and  judge. 

Ibn  Rust  ah.  Ahmed  ( I0|F|  century);  Isfahan, 
Iran*  explorer  and  geographer. 

Ibn  Sa4id  al  Maghribi  (1 214-1274);  Granada. 
Spain;  historian,  poet,  traveller  and  geographer. 

IbnSamajun  (d.l()02);  Andalusia,  Spain; 
herbalist,  hot  an  i  si  and  pharmacologist. 

Ibn  Sarabiyun,  Yuhauna,  also  known  as 
Serapion  (9lh  century);  Syria;  physician  and 

pliLlNLUicist. 

Ibn  Sina,  also  known  a*  Avictima  (980-1037); 
Bukhara,  Uzbekistan;  physician,  philosopher, 
mathematician  and  astronomer, 

fbn  I  ufayl  Abu  bakr  ibn  Abd  al-Malik  ibn 
Muhammad  ihn  Muhammad  ibn  Tufayl 
al  Qaysi,  also  known  as  Abubar  (d,I  185); 
Granada,  Spain,  philosopher,  physician  and 

politician. 

Ibn  In  Inn  Ahmad  (8  3  5- 884);  originally  was 
in  the  rervice  of  the  Abbasid  caliph  and  moved 
to  become  governor  of  Egypt  as  part  of  the 
Abbasid  Caliphate.  1  le  built  the  famous  Ihn 
Tulun  Mosque  in  Cairo, 

ibn  Yunus,  Ahu1 1-1  Iasan  Ali  ibn  Abd  A 
Rahman  ihn  Ahmad  al- Sad  ah  (950-1009); 
Fustat>  Cairo,  Egypt;  mathematician  and 
astronomer  who  compiled  the  Ha  kern  ite 

Tables, 

Ibn  Zutir,  Aim  Marwan  ( KM  I    1161);  also 
known  as  Avenzoar;  Seville,  Spain;  physician 
and  surgeon. 

A I  Idrisi  { 1 099- 1 3  66);  Ceuta  (Morocco)  and 
Palermo,  Sicily;  geographer  and  cartographer 

Ik h wan  al-SafaT,  also  known  as  Brothers 
of  Purity  (c^983),  Basra,  Iraq,  group  of 
philosophers. 

izz  al  Din  al-Wafa*i  (dH&y),  Cairo,  Egypt; 
astronomer  and  niathemalician. 
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|abir  ilin  Aflah  ( 1 100-1  US);  Seville,  Spain; 
mathematician  and  astronomer. 

|abir  Lbn  Hayyan,  Abu  Mu.sa,  also  known 
as  Geber  (722  81  5);  Tus.  Iran  and  lived  and 
worked  in  Kufa.  Iraq;  chemist,  druggist  and 
physician. 

Al-Jahiz,  Abu  It h man  Amr ibn  Bahr (t.776- 
868);  Rasrah  Iraq;  philosopher  and  zoologist. 

Al-Jazarii  Badfal-Zaman  Abual-'Izz  Jsma'il 
b  al-Razza/  (early  I3lb  century);  Diyarhakir, 
Turkey;  engineer. 

Al-Jurjani,  Abu  Ruh  Muhammad  ibn  Mansur 
ibn  Abdullah  (c.I088);  Astarabadh  Iran;  oculist 
and  surgeon. 

tiamal  al-Din*  Abu'l  I  lasan  Muhammad 
al-Farisi  ( 1 260-1319);  Tabriz,  Iran; 
mathematician  and  physicist. 

A[  Karaj],  Abu  Hekr  ibn  Muhammad  ibn  al- 
Husayn,  also  known  as  al-Karkhi  (953-1029); 
Baghdad,  Iraq:  malhematidan  and  eny inter. 
He  wrote  the  al-takhrL 

Al  Kashgharli,  Mahmud  (1073);  Turkey; 
geographer  and  lexicographer. 

Al-Kaslu,  Ghiyat  aJ-Din  (1380-1429);  Kashan, 
Iran;  mathematician  and  astronomer. 

|ohanne,s  Kepler  ( 1 57 1  - 1 630);  near  Stuttgart, 

Germany;  mathematician  and  astronomer. 

Al  Khujandi,  Abu  Mali  mud  Ham  id  ibn  al- 
Khidr  (V40- 1 000);  Khudzhand,  Tajikistan; 
astronomer,  built  an  observatory  in  Ray,  Iran, 
and  constructed  a  sextant. 

Al  Khwari/mi,  Muhammad  ibn  Musa 
(780-850);  Khwarizm,  Iran;  mathematician. 
astronomer  and  geographer. 

A  I- Kindi,  Abu  Yusuf  Yaqub  ibn  Ishaq  al- 
Sabbah  (SOI    873);  Kulk  Iraq;  crypl  analyst, 
mathematician,  astronomer,  physician  and 
geographer*  talented  musician. 

At  Kuhi,  Abu  Sahl  Wijan  ibn  Kustam  (1011' 


century),  bom  lei  Kuh  in  Tabar  titan*  in  North 
Iran  but  vvorked  and  flourished  in  Baghdad 
around  988;  mathematician  and  astronomer. 

Leonardo  da  Vinci  (1452-1519);  Venice,,  Italy; 
painter,  draughtsman,  sculptor,  architect  and 
engineer. 

Mahmoud  of  Ghaznah,  King  1^7 1    103*3); 
ruled  Afghanistan  (998-HJjfl). 

Al-Majusi  Alt  ibn  al  Abbas  (10'"  century); 
Ahwaz,  Iran;  geographer. 

AI-MaTmur^  Abu  Jafat  al-Mamun  ibn  Harun 
(786-833);  one  of  the  most  enlightened 
Ahbasid  caliphs,  who  ruled  fiom  HI 3  until 
833.  He  expanded  the  House  of  Wisdom. 

A  I- Mansur  Abu  |afar  Abdullah  ibn 
Muhammad  Al  Mansur  (712-775);  Abbasid 
caliph  who  ruled  from  Baghdad  (754-775); 
the  founder  of  Baghdad  in  762. 

Al-Mansur,  Yaqub  ( 1 160-  J I W);  Marrakech, 
Morocco;  Almohad  mi  It  an  who  ruled  from 
Marrakech  (I  184-1 199),  succeeding  his  falher 

Abu  Yaqub  Yuf>  who  ruied  from  1 163  until 
1184. 

Al-Maqrizi,  Taqi  al-Din  Ahmad  ibn  'A I i  ibn 
BAbd  al  Qadir  ibn  Muhammad  (1364-1442)] 
Cairo,  Egypt;  historian. 

Yahya  ibn  Masawayh,  AhuZakariah 
(776-  857);  Baghdad,  Iraq;  physician, 
pharmacologist,  earth  scientist  and  translator. 

MashaAllah  (d,8l  5):  <_  airo,  Kgypl;  astronomer 
and  mathematician. 

Maslama  ibn  Ahmad  al  Majriti 
(dJ007);  Madrid,  Spain;  astronomer  and 
mathematician. 

Al  Masudi,  Abu  I  Hussan  All  ibn  A] 

I  Eussain  (871-957);  Baghdadh  Iraq;  explorer, 

geographer  and  historian, 

Michelangelo  di  l.odovico  Buonarroti  (1475- 
1564);  Tuscany,  Italy;  Italian  Renaissance 


sculptor,  painter  arch  ike  I  and  putt. 

Lady  Mary  Worlley  Montagu  ( 168^-1762); 
London,  England;  prominent  member  ol 
society  and  wile  of  the  British  Ambassador  to 
the  Ot Ionian  Empire. 

Al-Mav^ili,  Ammar  ibn  Ali  ( 1  fl*h  century); 
Mosul,  Iraq;  eye  surgeon  and  ophthalmologist. 

Muhadhib  ad  I J  in  ibn  tin  Natjqash  (d  [\7H\-, 
head  of  al-Nuri  Hospital,  chief  physician  of 
Sultan  Muhammad, 

AL-Mu'izz,  Li-din  Allah  (930-975);  a  powerful 
F;ati mid  caliph  u  ho  expanded  the  Fat i mitt  rule 
from  North  Africa  to  I  gypk  the  founder  of 
Cairo,  al-Qahirah  in  y72/3  and  the  Mosque  ol 
al-A/har. 

Al  Muklali  (d.90Sh  Abbasid  caliph  who  ruled 
from  Baghdad  (¥02  90fl). 

A I  Muqadda&t,  Muhammad  ibn  Ahmad 
Shams  al- Din  (945 -end  10lh  century); 
Jerusalem;  historian  and  geographer. 

Al-Mutawakkil;  Abhasid  caliph  who  ruled 
from  Samarf^s  Iracj  (R47-ftfi] ),  which  u-as  the 
short-lived  Abhasid  capital  founded  by  his 
father  al-Mutassim. 

Muwatfaq*  Abu  al-Mansur  (10111  century); 
I  [erats  Afghanistan;  pharmacist. 

Nural-Din  ibn  Zangi  (1118-1 174);  sultan 
who  ruled  Aleppo  and  Damascus;  built  one  of 
the  earliest  hospitals*  a  I -Nun  Hospital. 

xM-Nuwayri,  Abu  al- Abbas  Ahmad  (1278- 
332);  Cairo*  Fg> pi^  historian. 

Offa,  King  (ruled  757-796);  Mcrcia,  England; 
one  of  the  most  powerful  kin^s  in  early  Anglo- 
Saxon  England, 

Pal  lad  jo,  Andrea  (15tt5-15ffll);  Padua,  Italy; 
architect  and  painter, 

Piri  Re'is,  Ibn  Haji  Muhammad  (M65-1554); 
Gailipoli/Jurkey;  sea  admiral  geographer, 
explorer  and  cartographer 


Plato  (427   347  BCE);  Athens,  Greece; 
philosopher. 

Claudius  Ptolemaeus*  also  known  as  Ptolemy 
(85-165  CE);  Alexandria,  Egypt;  geographer 

and  astronomer. 

Qalawun,  Saif  ad-Din  al-Alh  al -Mansur 
(1222- 1 290);  Mamluk  sultan  who  ruled  Egypt 
(1279-1290).  In  1284,  he  built  the  famous  and 
i  mpor  tant  a  I  -  Mansu  ri  f  Ic  >spi  la  L 

Al-QasEwini,  Zakariya'  ibn  Muhammad 

( 1203-1 283);  QaKwin,  Iran;  traveller,  explorer 

and  judge  (qatii). 

Raylak  al-Qibjaqi  (c.l  282  k  Istanbul  Turkey; 
explorer,  seafarer  and  geographer. 

Qutb  al  1  >in  al  Shirazi  ( 1 236- 1311);  Shiraz, 
Iran;  astronomer, 

A I  Kainmah.  al- Hassan  Najm  al-Din  (c.1285); 
Syria;  engineer  and  military  historian. 

Raphael,  liaphaello  { 1483 -1520);  Urbino* 
Italy;  painter  and  architect. 

Al-Rasui,  Abu  Bakr  Muhammad  ibn  Zakariya 
(865-925);  Ray,  Iran;  physician  and  chemist, 

Roger  II  (1093-1 154);  Palermo,  Sicily; 
Norman  king  who  ruled  Sicily  ( 1130-1 154), 
son  and  successor  of  Roger  I, 

Sabur  ibn  Sahl,  also  spelt  Shapur  (d.869); 
Jundishapur,  Iran;  physician  and  pharmacist. 

Saladtn,  Yusuf  ibn  Ayyub ( II 37- 1 193); TSkrit, 
Iraq;  he  led  armies  against  the  crusaders, 
defeating  them  in  I IE7  at  I  lattin;  founded  the 

Ayyubid  dynasty  and  united  Egypt  and  Syria. 

Al-SamawaL  Ibn  Yahiaal-Maghrihi 

(d.l  180);  Baghdad,  Iraq;  mathematician  and 

astronomer. 

Sayf  al-Dawla,  Abu  a  I  Hasan  ibn  Hamdan 
(9l6-%7);  ruler  of  Aleppo  and  founder  of  the 
I  lamadanid  dynasty  of  Aleppo.  He  was  famous 
for  his  patronage  of  scholars. 
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Michael  Scott  (C.I  I7.S-cI2.3G);  Scotland,  UK; 
physician,  astrologer  and  translator, 

Sibawaili  (760-793);  Bayza  or  Bay  da,  Iran, 
grammarian,  considered  the  most  important 
Arabic  grammarian  upon  whose  work  all 
other  Arabic  grammars  are  based 

Si  nan,  Koca  Mimar  Si  nan  ( 14*49-1588); 
Istanbul,  Turkey j  architect  and  designer, 

Ibrahim  ibn  Si  nan  ibn  "I  habit  ibn  Qurra  (908 
-9-16);  Harran*  Turkey;  geometer,  astronomer 
and  mathematician, 

Al-Sufv  Ahdal-Rahman  (903-906);  Isfahan, 
Iran;a*>trononier- 

Su  ley  man  the  Magnificent,  also  known  as 
Su  ley  man  II  {1494-1566);  one  of  the  greatest 
sultans  of  the  Ottoman  Caliphate,  who  ruled 
from  Constantinople  (1322-1566). 

Al-Suli,  Abu  Gakr  Muhammad  (1tfLl  century); 
great  master  of  chess. 

Pope  Sylvester  1 1,  Gerhert  of  Aur iliac 
(940/950-1003);  Auvergne,  I  ranee;  Pope 
(999-1003),  philosopher,  mathematician  and 
translator. 

L'mar  ibn  Fan  uk  ban  al-Tabari,  also  known 
as  Omar  Alfraganus  {9&  century);  Tabaristajl, 
[ran;  astrologer;  compiled  the  Liter  umversus. 

ISaqi  al  Din  al  Rasid,  Muhammad  ibn  MaVul 
al-Shamial-Asadi  (c.  1526- 1 585);  Damascus, 
Syria;  astronomer,  engineer  and  mechanic, 

That  it  ibn  Qurra  {c.836-901};  Harran, 

Turkey;  geometer,  mathematician,  astronomer 
and  translator  of  Greek  work  in|o  Arabic, 

Al-Tusi,  Nasir  al-Din  ( 1201-1274); 
Maragha  piis),  Khurasan,  Iran;  astronomer, 
mathematician  and  philosopher. 

Hugh  Beg,  Muharnmed  Taragai  ( 1394-  1449], 
Samarkand,  Uzbekistan;  astronomer. 

L'mar  aL  Khayyam,  Chiyath  al-Din  Abu'l- 
hath  Umaribn  Ibrahim  A I  Nisaburi 


(104S-  1 122);  Nishapur,  Iran;  astronomer  and 
mathemalician. 

L'mar  ibn  al-Khattah,  ihn  Nufayl  ibn  Ahd 

Ltl   Uz/a  ibn  Rayyah  {e,5BI  -64  I);  companion 
of  Prophet  Mohammad  (pbuh)  and  keumd 
caliph k  ruling  from  Medina.  Saudi  Arabia 

(634-644). 

Uthiuai)  ibn  Atfan,  ibn  Abi  At- As  ihn 
Urnayyah  (577-6^6);  companion  of  Prophet 
Mohammad  (pbuh)  and  third  caliph  (644- 
656J 

Vitruvius,  Marcus  Pol  No  (c.70-c.25  BC£); 
Rome.  Italy;  architect  and  engineer. 

Al  \ Valid  ibn  'Abdul  malik  ibn  Marfan 
(66K-71 5 J;  Uniayyad  caliph  who  ruled  from 

Damascus  (70S -7 IS);  he  buill  the  Umayyad 
Mosque  in  Damascus. 

Sir  Christopher  Wren  ( 1632-1723);  London, 
UK;  architect,  astronomer  and  mathematician, 

Sanad  ihn  Ali  al-Yalumdi  (9:h  century); 
Baghdad,  Iraq;  lew  converted  into  Islam, 
ch  ief  ast  rt  n\i  >me  r  of  al  -  Mam  u  n ;  d  i  si  i  ngu  i  shed 
member  of  the  House  of  Wisdom. 

Yaqut,  Ihn-lAbdullah  Rumi  al-Hamawi 

(11 7y- 1 229);  Arab  biographer,  historian  and 

geographer. 

Al-Zahrawih  Abu  I  Qasini  Khalaf  ibn  al- Abbas, 
known  in  the  West  as  Abulcasis  (936- 101 3); 

Cordoba ,  Spain:  physician  and  sutgeon. 

Al  Zarqali,  Abu  Ishat]  Ibrahim  ibn  Vahya.also 
known  as  Aryachel  ( 102A-1 100);  Toledo,  Spain; 

astronomer  who  complied  the  loledaii  lahles. 

Zheng  He  i  1371-1433);  Kunming,  China; 
navigator  and  admiral. 

Ziryab.  Abul  Hasan  Ah  ibn  Mali'  (789  857); 
Raghdad,  Iraq;,  musician.,  astronomer,  fashion 
designer  and  gastronome, 

Aristotk  Jiid  Alexander  the  Great 

from  Auwmls  and  their  Uses  by 

Ibn  tiakhtifihu  in  I  he  \¥h  Ltxilury. 
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Abbasid  dynasty     A  dynasty  that  ruled  I  he 
Muslim  caliphate  from  Iraq  between  750  and 
1 2>H,  The  Abbasids  are  renowned  for  fostering 
learning  and  science.  Theii"  most  distinguished 
caliphs  are  I  larun  al  Rush  id  (ruled  7Hfi  H09) 
and  his  son  al-Mamun  (ruled  813-833),  who 
made  Baghdad  the?  centre  til  science  and 
learning.  I  hey  founded  the  House  of  Wisdom, 
a  famous  library  and  scholarly  centre  in 
ttaghdad,  Harun  al-Rashid  is  renowned  in  the 
V\ "est  for  gifting  Emperor  Charlemagne  a  water 
clock  and  an  organ  in  797  CE. 

Aghlabids     Muslim  dynasty  that  ruled 
from  tfOU  ytW,  and  were  semi  independent 
of  Baghdad,  Their  capital,  al-Qayrawan*  was 
a  vibrant  city  during  that  time.  Among  their 
famous  legacies  is  the  water  reservoir  of  al- 
Qayrawan.  From  al  Qayniwan  I  hey  ruled 
Tunisia*  Sicily  and  Malta. 

Allah      'Allah'  is  the  Arabic  word  for  God, 
the  supreme  and  only  God,  the  Creator,  who 
according  to  the  Quran  is  the  same  Cod  of  the 
bible. 

Atlahu  Akbar    Alfahu  Akhar  is  Arabic  for 
'God  is  the  greatest."  The  phrase  is  said  during 
each  stage  of  both  obligatory  and  voluntary 
prayers.  The  Muslim  call  to  prayer,  or  (idhtm, 
and  call  to  commence  the  prayer,  or  iqtimn, 
also  contain  the  phrase.  The  actual  I  it  It  of  I  his 
phrase  is  Uikir.  In  the  Islamic  world,  instead 
of  applause,  often  someone  will  shout  'lakbir* 
and  I  he  crowd  will  respond  'Altohu  Akbar'  in 
chorus  to  show  agreement  and  satisfaction. 

Al  itiohad     One  of  the  grea  t  est  med  ie  val  dy  - 
nasties,  who  ruled  North  Africa  f and  much  of 
Spain)  from  circa  1 147  until  the  rise  to  power 
of  the  Meren ids  around  1269,  The  Almohad 
dynasty  (from  the  Arabic  al-Muwahhiduns  i.e. 


"the  i  uouol  heists'  or  I  he  Unitarians/  the  name 
being  corrupted  through  the  Spanish)*  were  a 
Berber  Muslim  religious  power  who  luiifided 
the  tilth  Moorish  dynasty  in  the  1 2lh  century, 
uniting  North  Africa  as  lar  as  Egypt,  together 
with  Muslim  Spain. 

Al-Andalus    "The  Arabic  name  given  to  the 
Iberian  Peninsula  when  il  was  ruled  by  Mus- 
lims from  71 1  to  M92.  Al-Andalus  once  en- 
compassed I  he  area  extending  In  mi  the  Medi 
terranean  to  northern  Spain*  bordering  the 
Kingdom  of  Aragon  in  the  north,  today,  An- 
dalusia is  used  to  denote  the  southern  region 
of  Spain.  I  >iflerenl  meanings  have  been  sug- 
gested  for  al-Andalus.  the  most  famous  ones 
being  the  gardens  (in  Arabic )  and  the  land  ol 
the  Vandals,  rulers  who  inherited  the  Roman 
empire  and  ruled  Spain  belore  the  Muslims. 

Arab  and/or  Muslim     "I  he  term  "Arab"  is 
applied  to  those  people  who  are  of  Arab 
origin,  regardless  whether  they  are/ we  re 

Muslims  or  nun  Muslims.  'Muslim'  is  used  to 
refer  to  the  people  who  adhere  to  the  Muslim 
religion,  which  includes  Arabs  and  non- Arabs, 
such  as  those  people  from  Iran*  Pakistan  or 
Indonesia  for  example. 

Asabiyah      [his  is  an  Arabic  word  which 
can  mean  solidarity'  or  group  consciousness' 
but  is  usually  translated  as  "group  feeling.'  At 
the  most  basic  level,  asabiyah  is  something 
that  a  person  feels  for  his  family,  a  kind  of 
'brotherhood.'  According  to  Ibn  Khaldum  the 
successful  ruler  is  he  who  manages  to  spread 
and  maintain  Xhtt&sabiyah  to  all  members  of 
the  society*  so  that  all  think  of  one  another  as 
they  would  think  of  their  own  brothers. 

Ayyubids     A  dynasty  founded  by  the  Muslim 
Kurdish  general  Salah  al-Din  al  Ayyubi 
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(d.I  I91)h  known  to  Christians  as  Salad  in, 
Salah  al-Din  established  the  Aj  yuhid  dynasty 
in  1 169,  "Hie  Ayyubids united  Lgypt  and  Syria 
and  other  parts  of  the  Muslim  Fasl>  which 
enabled  l  hem  to  defeat  the  crusaders  al  Ha  It  in 
and  recover  Jerusalem, 

Al-Azhar     A  university  connected  to 
a  mosque  in  Cairn  named  in  honour  of 
Ijatinia  Az-Zahraa,  the  daughter  ol  Prophet 
Mohan  tznad,  from  whom  the  Fatimid  Py nasty 
claimed  descent,  I  he  mosque  was  buill  in  two 
years  from  y7|  and  the  school  of  theology 
connected  with  it  was  founded  in  9MH,  which 
remains  lo  this  day.  It  is  one  of  the  oldest 
operating  universities  in  the  world. 

Baidaq     Pawn,  in  chess. 

Al  Harruni     Al-Jtarrani  consists  of  a 
large  dome  covered  hall  in  a  hath  house, 
mmrporalmg  a  drum  (below  the  dome)  with 
si ai ned  glass  windows,  '[he  Dani^isi  l-e-l-s 
spent  much  of  their  talent  on  lavishly  staining 
the  walls  of  a  I  Karmni  with  elegant  tiles  of 
da// ling  colours,  reflecting  mirrors,  and 
calligraphy  plates  welcoming  clients  and 
citing  Arabic  proverbs.  It  is  here  where  they 
got  ready  lo  proceed  to  other  sections  ot  the 
fuintmiun  and  where  they  retired  alter  hathiug. 

Al  Bayilah     A  village  near  Qaim  in  Iraq, 

Caliph     Literally  means  Vie  who  replaces 
someone  who  left  or  died.'  In  Islamic  conle^t, 
this  means  a  successor  lo  the  Prophet 
Mohammad  (pbuh}  as  a  political,  military  and 
ad  ministry  live  leader  of  the  Muslims,  but  does 
not  included  prophetic  role. 

Caliphate      Hie  Islamic  state  or  government 
whose  head  is  the  caliph, 

CE     The  Common  Era,  also  known  as  the 
Christian  Era.. 

Chatrang     Chatnmg  is  Persian  lor  chess,  and 
the  oldest  liirm  nflhegamc. 


Dinars     Basic  currency  unit,  consisting  ol 
IfiOOFHs. 

Kid     A  Muslim  a  celebratory  fest  i  val,  of  w  h  ich 
there  are  two,  one  after  fasti  tig  in  the  month  of 
Ramadan  (called  tidal  Htr)3  and  the  other  in 
celebration  after  ttajj  [called  Fkiat  Adhfm). 

Faqih     An  expert  in  Islamic  law. 

Far  as     Arabic  term  for  mare  or  horse,  and  the 

knight  in  chess. 

Fat! mid     A  dynasty,  named  after  Fat i ma  al- 
Zahra,  the  daughter  of  Prophet  Mohammad 
(pbuh),  which  rose  to  political  domination  in 
North  Africa  in  9t)y.  rlhey  are  the  founders  of 
Cairo,  the  capital  city  of  Egypt,  in  %y. 

al-Fihrist     I  ilerally  this  means  a  table  ol 
contents  or  lan  inde*.+  Al-Fihrist  is  an  index 
of  all  IxHiks  written  in  Arabic  by  Arabs  or 
non  Arabs.  It  was  written  by  Abu  al-F-araj 
Muhammad  ibn  Ishaq  ibn  Muhammad  ibn 
Ishaq*  also  tailed  ibn  al-Nadim.  Me  began  to 
make  this  catalogue  of  authors  and  the  names 
of  their  compositions  for  use  in  his  fathers 
bookstore.  As  he  £rew  older,  he  became 
interested  in  the  many  subjects  he  read  aboul 
■n  boi-k.sor  which  hi  Ic.imh-J  iilxuil  livm 
friends  and  chance  acquaintances.  Soa  instead 
of  being  merely  the  catalogue  lor  a  book 
shop.  txl-Hhri&t  became  an  encyclopaedia  of 
medieval  Islamic  culture. 

Fiqh     [.iter ally  meaning  'knowledge  and  un- 
derslandiiigj  it  is  the  understanding  and  appli- 
cations of  shtwia  (divine  law)  from  its  sources, 

A  I-  Fust  at     Al  lustat  is  the  first  capital  of 
Islamic  Egypt  established  in  642  by  'Atnru  ibn 
A  I-  'As,  and  was  probably  named  after  the  Un- 
man military  ivrmfo&titumt  or  encampment, 

Hadtth     Narrations  of  the  sayir.j^  ol  the 
Prophet  Mohammad  (pbuh),  which  form 
one  of  the  major  sources  of  Islamic  law. 
bach  luulith  Ls  composed  of  a  basic  text  the 
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authenticity  of  which  was  guaranteed  by  a 
chain  of  witnesses  and  narrators, 

Hajj     Pilgrimage  to  Mecca  m  Saudi  Arabia, 

Hammam     Arabic  puhik  balk 

Huram     Sacred,  holy  and/or  prohibited. 

[friqiya     In  medieval  history;  IfrUjiyu  or 
[fritpyah  was  the  area  comprising  the  coastal 
regions  of  what  are  today  western  Libya, 
Tunisia,  and  eastern  Algeria.  In  modern 
Arabic,  the  term  simply  means  Africa,1 

Imam     Out:  who  leads  the  prayers. 

J  aha]  al  Larus     A  mountain  in  Cordoba, 
Spain. 

Kabbah     Literally;  a  high  place  of  respect 
and  regard/  It  is  the  sacred  building  in  the 
ceii  |  re  of  the  al  -  Ha  ram  al-Shareef  Masque  at 
Mecca,  Saudi  Arabia.  Jt  is  the  centre  towards 
which  Muslims  around  I  fie  world  pray.  It 
accommodates  the  divine  black  store, 

Kisua     L  i terally  'a  c<  >ver  The  holy  Ka'bah 
is  covered  with  new  kismi  (textile  cover) 
every  year  on  the  tenth  Dfiul  Hijjah,  which 
coincides  with  Haji.  Every  yeai;  the  old  ktswa 
is  removed,  cut  into  .small  pieces  and  gifted  to 
certain  individuals,  visiting  foreign  Muslim 
dignitaries  and  u-rgani/atiuiis. 

koshk     Turkish  for  kk>sk, 

Kutubiyyin     The  word  kutuhiyyin  is  a 
Moroccan  (Arabic)  name  for  bookmakers. 

Mad  rasa      J  he  word  maiirnsa  means  a 
"school,1  and  evolved  originally  t  re  sin  the 
lectures  organized  in  mosques  before  schools 
became  an  independent  entities.  I  hese 
days  matlnita  has  a  different  meaning,  and 
thousands  of  tun dmsas  around  the  world  are 
said  to  be  educational  institutions,  usually 
teaching  Islamic  sciences  or  taw-. 

Maghreb     Ihe  Arabic  world  was  tradition- 


ally divided  into  two  parts,  the  Mashriq  or 
eastern  part  and  the  Maghreb  or  western  part 
(literally,  HLhe  west3  or  "where  the  sun  sets* J. 
Geographically  il  is  defined  as  the  region  ol 
the  continent  of  Africa  north  of  the  Sahara 
desert  and  west  ol  the  Kile  -  spec i heal ly,  the 
modern  countries  of  Morocco,  Western  Sahara 
(annexed  and  occupied  by  Morocco)  Algeria. 
Tunisia,  Libya  -  and  to  a  much  lesser  extent 
Mauritania. 

Mamluk     Originally  Turkish  slaves  that 

formed  part  of  the  Abbasid  army.  The 
Main  Inks  were  a  member  of  (he  Turkish 
speaking  cavalry  that  went  on  to  rule  Hgypt 
andSyrb  under  the  13"'  century  Mamluk 
dynasty. 

Man  ar  ah     A*  a  hie  lor  minarets  of  the 
mosque.  Literally  means  'lighthouse.' 

Mihrab     A  niche  in  the  s%all  ul  the  mosque 
lhal  indicates  Ihe  direction  in  which  one 

should  pray,  towards  Mecca. 

Minaret     A  tower  from  which  the  muezzin  or 
erier,  calls  people  to  prayer. 

Minbar  A  pulpit  (or  the  Imam*  or  prayer 
leader. 

Mi&wak  A  cleaning  stick,  actually  a  twig 
from  certain  trees*  essentia  IK  Ihe  arak  tree 
botanically  known  as  Salvadore  persica,  used 

for  .leaning  the  teeth. 

Mithqals     Weights. 

Mosque    A  p  ubi k  place  for  wi  irsh  i  p  and 
prayer  for  the  Muslims. 

M  u  'al J  i  m     I  sla  m  i  c  teache  r. 

M  u  hand  is     F.ngi  i  ]  t-LT  <  >r  arcl  ii  led, 

Al  Muhtiisih     Al  Muhtasib  is  literally  a 
judge1  (tjrtciz)  who  takes  decisions  on  ihe 
spol.  in  any  place  and  at  any  time,  as  long  as 

he  protects  the  interests  ut  the  public.  E  lis 
responsibilities  are  almost  endless  in  order 
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to  implement  the  fun-going  principle:  com- 
manding the  good  and  forbidding  the  evil  oT 
wrongdoing.  Al-MtthUtsib  and/or  his  deputies, 
like  a  full  judge,  must  have  high  qualifications 
of  being  wise,  mat  tin,  pious*  well-poised,  .sane, 
fret\  jusln  empathic*  and  a  learned  scholar  or 
ftiqih.  He  has  the  ability  to  ascertain  right  from 
wrong h  and  the  capability  to  distinguish  the 
permissible,  hatul  from  the  non-permissible. 
himuiL  So,  al-Muhtasib  is  entrusted  to  secure 
the  common  wdfare  and  to  eliminate  injuries 
to  society  as  a  whole,  even  if  such  honourable 
tasks  require  him  to  take-  a  stance  againsl  the 
ruling  governance,  in  short,  he  must  be  an  ap- 
poinlee  (1  Lilly  authorized),  pious  and  just. 

Muwaqqit     Timekeeper  a  w  ise  man  given 
the  task  lo  observe  and  decide  on  the  times  of 

prayers, 

Phuh     Peace  (and  blessings  ol  Allah)  be  upon 
him  (ProphLl  M^lkunmad);,  a  vow  of  devotion 
and  belief  that  Mohammad  was  ihi-  Pmpliei 
ol'Und  (Allah).  Tills  phrase  is  repeated  by 
Muslims  every  time  I  hey  pronounce  or  hear 
the  name  of  Prophet  Mohammad. 

Qad  i     A  Mu  sli  m  judge. 

A I  Qahwa     Arabic  term  for  coffee. 

Al-Qayrawan     It  is  a  town  in  Norsh  Hast 
Tunisia  and  a  sacred  city  of  I  skim .  Founded  in 
670  by  Uqbah  bin  Na fu  an  Arab  leader,  it  was 
the  seat  of  Arab  governors  in  West  Africa  unliJ 
HIO,  Under  the  Aghlabid  dynasty  (800-909), 
it  became  the  chief  centre  of  commerce  and 
lea  ruing,  and  remained  so  during  the  Fat  i  in  id 
rule  (909  921).  fhe  city  was  ruined  (1057)  by 
Bedouin  invaders,  the  Banu  Hilal  tribe,  and 
subsequently  vvjis  supplanted  by  Tunis. 

Al-Qall     7 his  word  was  derived  from  qtifai 
(to  dry  or  roast  in  a  pan).  Ai-qtdi  is  the 
substance  that  has  been  roasted"  or  "ashes  ot 
the  plant  saStwork.'  In  Europe,  both  substances 
were  named  natron. 


Qamara     A  da rk  rot 1 1 1 1 ,  a  1st » a  sh i ps  cabi n , 

Qanat     It  is  a  type  of  underground  irrigation 
canal  between  an  aquifer  tin  a  piedmont 
/.one  to  a  garden  on  an  arid  plain.  The  word 
is  Arabic,  but  the  system  is  hesl  known  from 

Iran. 

Qibta     An  Arabic  word  referring  to  the 
direction  of  Mecca,  Saudi  Arabia,  that 
Muslims  should  face  toward  when  they  pray, 

Kajab     The  seventh  month  in  the  Islamic 
lunar  calendar. 

Ramadan  1 1  is  the  ninth  month  in  the 
Islamic  calendar  best  known  as  the  holy 
month  of  lasting  for  Muslims. 

Rawdiyu  The  inhabitants  of  ihe  early  Islamic 
world  were  enchanted  by  greenery,  This  love  of 
plants  is  clearly  shown  in  a  genre  of  poetry;  the 
mwdiyti  or  garden  poem,  probably  of  Persian 
origin,  which  came  to  be  one  of  the  main 
poetic  forms  in  the  Abbasid  orient  from  the  ft111 
to  the  101'1  Lenturies. 

Rihla     Literally  means  'journey,  travel  and 
travelogue."  It  ls  a  piece  of  writing  aboul  I  ravel 

Safavid  dynasties     The  Safavids,  an  Iranian 
dynasty  that  ruled  from  1501  to  1736,  They 
had  their  origins  in  a  long  established  Sufi 
order  which  had  flourished  in  Azerbaijan 
since  the  early  14,l!  century.  Its  founder  was 
Sheikh  Safi  al-Din  (1252  1334),  after  whom  it 
is  named. 

Al-Saratan     Arabic  term  for  cancer. 

Seljuks     A  Turkish  dynasty  that  ruled  across 
Persia,  Anatolia  and  Turkey  between  1038 
and  1327.  They  are  best  renowned  for  their 
great  promotion  of  learning,  arts  and  trade. 
The  Seljuks  gave  the  tnndrasn  (.school)  its  final 
shape  ant!  definition,  as  it  became  a  completely 
separate  building  from  the  mosque.  They 
were  also  behind  the  rise  of  the  so-called 
caravanserais,  a  hostel  complexes  providing 
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free  accommodation,  (nod  and  services  for 
Glossary  trading  caravans  In  the  ails,  they  are  best 

re  mem  he  red  for  the  introduction  of  the  J  nun 
plan  and  muqunuis  vaulting. 

Sh adiief     Mach i nc  tor  lift! ng  wa I er, 
consisting  typically  of  a  lutig,  pivoted  wooden 
pole  acting  as  a  lever,  with  a  weight  at  one  end, 
Ihe  other  end  is  positioned  over  a  well.  The 
shadoof  wan  in  use  in  ancient  iigypU  a*id  is  still 
used  in  Arab  countries  today. 

Sheikh     A  social  title  of  aspect  given  to 
an  elderly,  wise  or  a  religious  person  in  the 
community. 

Sliaria     Shariu  is  the  law  system  inspired 

by  the  Quran  and  the  sayings  of  Prophet 
Mohammad  (pbuh).  Sharia  is  often  referred  to 

;.-,  IsLimk  Ltw. 

Son  k      I  he  market  p  lace, 

Sn  tis  m  \  1  y slica  I  hel  ief  an  d  p  rac  \  ice  in  wh  i  ch 
the  truth  ol  divine  love  and  knowledge  ol  God 
is  sought. 

Al-Tasnf    Literally  means  "conducting"  or 
'handling  a  certain  issue*  Here  it  is  a  medical 
encyclopaedia  written  by  Abul  Qasini  Khalaf 
ihn  al-  Abbas  al-Zahrawi,  also  known  as 
Abuleasis.  The  complete  title  is  Al-  Tosrif 
li-rmw  ajizii  $n  al-Uurfij\  or  The  Method  oj 
Mediant1,  translated  as  Vie  Arratitftment  oj 
Medicine.  It  had  15(H)  pages>  showing  thai 
Abu  leas  is  was  not  only  a  medical  scholar,  but 
a  great  practising  physician  and  surgeon,  II 
in  Hue  need  the  progress  of  medicine  in  Europe, 
^ee  the  section  on  European  Medicine'  to 
learn  more  about  it. 

Tawaf     Ihe  circum ambulation  or  walking 
clockwise  around  the  Ka  bah  in  Mecca, 

1  hi  kr     The  action  of  rcmemberi  ng  G  od 
(Allah),  consisting  of  the  repetition  of  words 
in  praise  of  God 

AJ-Ud     Hie  W  (also  spelt  oud)  is  a  musical 


l n st m merit  common  lo  the  Arab  culture  It's 
a  stringed  instrument  slightly  smaller  than  a 
guitar,  with  eleven  strings  in  six  courses.  Some 
uds  may  have  more  or  fewer  strings;  common 
are  versions  with  thirteen  strings  in  seven 
courses,  or  ten  strings  in  live  courses. 

L'lama     Scholars  or  the  Islamic  sciences. 

Vizier/ wazir     Chid  minister  of  the  Ahhasid 
caliphs  and  also  government  ollieia!  in  Islamic 
states. 

Wiiqf     Religious  charitable  institutions  that 
manage  various  gifted  and  donaled  financial 
assets  The  wuqfs  finance  mosques.  mtidni$tfsy 
fountains,  and  other  public  services.  "I heir  role 
has  beeft  greatly  undermined  by  modern  state 
Intervention, 

Waraq     Haper 

Warraq     Paper  manufacturer  and/or  writer. 

Wudhn     IV r [or mane e  ol  the  ritual  of 
ablution,  before  offering  the  prayer,  one  must 
be  in  good  shape  and  pure  condition.  It  is 
necessary  to  wash  the  parts  ol  the  body  which 
are  generally  exposed  to  dirt  or  dust  or  smog* 
like  the  hands,  mouth,  nose,  face,  arms,  hair, 
ears  and  I  eel.  This  is  called  ablution,  and  I  lie 
person  who  has  performed  it  is  ready  to  start 
his  prayer. 
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WHAT  DO  COFFEE  BEANS,  torpedoes, 
surgka!  ktalpds,  arches  and  observatories 
all  have  in  common?  Were  I  ^eonardo  Da 
Vinci's  flight  ideas  originals?  Who  devised  the  casing 
for  pill  capsules  and  where  did  Fibonacci  learn  to  flex 
his  mathematical  lingers? 

A] J  these  answers  can  be  found  here  in  IWI  Inventions: 
Muslim  Heritage  in  Our  World,  written  in  an  accessible 
style  for  those  with  limited  knowledge  of  either  Islam 
or  history.  A  golden  age  ol  civilization,  from  600  and 
1600  CE,  will  unfold,  because  medieval  Muslims 
were  irailbliixcrft  in  fields  as  diverse  as  medicine  and 
mechanics,  cartography  and  chemistry,  education  and 
engineering,  architecture  and  astronomy.  No  area  was 
loo  obscure  to  miss  the  scrutiny  of  enquiry  backed  up 
by  rigid  scientific  experimentation. 

So  get  comfortable  with  tins  guidebook  and  prepare 
to  begin  on  a  voyage  of  discovery'  through  a  thousand 
years  of  science  and  technology  into  the  lives  of 
medieval  pioneers  whose  ingenious  inventions  have 
helped  create  our  world  today 


This  glorious  book  overflows  with 
the  great  ideas  of  the  Muslim 
middle  ages.  From  al-Jazari  and  his 
elegant  clocks  and  al-Kindl  and  Ibn 
al-Haitham  with  their  revolutionary 
optical  thteSp  experiments,  and 
books,  to  the  astronomers  who 
navigated  across  the  desert  by  the 
stars,  and  the  map-makers  who  put 
north  at  the  bottom,  every  page 
is  a  mine  of  joyous  information. 
There  are  even  recipes  to  try 
out  and  everything  is  beautifully 
illustrated.  I  wish  I  had  had  this 
book  fifty  years  ago/ 

Adam  Hart  -Davis;  Photographer,  Writer  and 
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